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CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] The present application claims priority of Application Serial No. 60/195,150, filed 2000 

April 6; Application Serial No. 60/195,099 filed 2000 April 6; Application Serial No. 
60/195,151 filed 2000 April 6; Application Serial No. 60/195,148 filed 2000 April 6; 
Application Serial No. 60/195,093 filed 2000 April 6; Application Serial No. 60/195,098 filed 
2000 April 6; and Application Serial No. 60/230,149 filed 2000 September 5; each of which is 
hereby incorporated by reference in its entirety. 

FIELD OF THE INVENTION 
[0002] The present invention relates generally to the fields of genetics and cellular and 

molecular biology. More particularly, the invention relates to novel G protein coupled 
receptors, to polynucleotides that encode such novel receptors, to reagents such as antibodies, 
probes, primers and kits comprising such antibodies, probes, primers related to the same, and to 
methods which use the novel G protein coupled receptors, polynucleotides or reagents. 

BACKGROUND OF THE INVENTION 
[0003] The G protein -coupled receptors (GPCRs) form a vast superfamily of cell surface 

receptors which are characterized by an amino-terminal extracellular domain, a carboxyl- 
terminal intracellular domain, and a serpentine structure that passes through the cell membrane 
seven times. Hence, such receptors are sometimes also referred to as seven transmembrane 
(7TM) receptors. These seven transmembrane domains define three extracellular loops and 
three intracellular loops, in addition to the amino- and carboxy- terminal domains. The 
extracellular portions of the receptor have a role in recognizing and binding one or more 
extracellular binding partners (e.g., ligands), whereas the intracellular portions have a role in 
recognizing and communicating with downstream molecules in the signal transduction cascade. 
[0004] The G protein-coupled receptors bind a variety of ligands including calcium ions, 

hormones, chemokines, neuropeptides, neurotransmitters, nucleotides, lipids, odorants, and even 
photons, and are important in the normal (and sometimes the aberrant) function of many cell 
types. [See generally Strosberg, Eur. J. Biochem. 196:1-10 (1991) and Bohm et al, Biochem J. 
322:1-18 (1997).] When a specific ligand binds to its corresponding receptor, the ligand 
typically stimulates the receptor to activate a specific heterotrimeric guanine-nucleotide-binding 
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regulatory protein (G-protcin) that is coupled to the intracellular portion of the receptor. The G 
protein in turn transmits a signal to an effector molecule within the cell, by either stimulating or 
inhibiting the activity of that effector molecule. These effector molecules include adenylate 
cyclase, phospholipases and ion channels. Adenylate cyclase and phospholipases are enzymes 
that are involved in the production of the second messenger molecules cAMP, inositol 
triphosphate and diacyglycerol. It is through this sequence of events that an extracellular ligand 
stimuli exerts intracellular changes through a G protein -coupled receptor. Each such receptor 
has its own characteristic primary structure, expression pattern, ligand-binding profile, and 
intracellular effector system. 
[0005] Because of the vital role of G protein -coupled receptors in the communication between 

cells and their environment, such receptors are attractive targets for therapeutic intervention, for 
example by activating or antagonizing such receptors. For receptors having a known ligand, the 
identification of agonists or antagonists may be sought specifically to enhance or inhibit the 
action of the ligand. Some G protein -coupled receptors have roles in disease pathogenesis (e.g., 
certain chemokine receptors that act as HIV co-receptors may have a role in AIDS 
pathogenesis), and are attractive targets for therapeutic intervention even in the absence of 
knowledge of the natural ligand of the receptor. Other receptors are attractive targets for 
therapeutic intervention by virtue of their expression pattern in tissues or cell types that are 
themselves attractive targets for therapeutic intervention. Examples of this latter category of 
receptors include receptors expressed in immune cells, which can be targeted to either inhibit 
autoimmune responses or to enhance immune responses to fight pathogens or cancer; and 
receptors expressed in the brain or other neural organs and tissues, which are likely targets in the 
treatment of mental disorder, depression, bipolar disease, or other neurological disorders. This 
latter category of receptor is also useful as a marker for identifying and/or purifying (e.g., via 
fluorescence-activated cell sorting) cellular subtypes that express the receptor. Unfortunately, 
only a limited number of G protein receptors from the central nervous system (CNS) are known. 
Thus, a need exists for G protein-coupled receptors that have been identified and show promise 
as targets for therapeutic intervention in a variety of animals, including humans. 

SUMMARY OF THE INVENTION 
[0006] The present invention relates to an isolated nucleic acid molecule that comprises a 

nucleotide sequence that encodes a polypeptide comprising an amino acid sequence homologous 
to sequences selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 116, or a 
fragment thereof. The nucleic acid molecule encodes at least a portion of nGPCR-x. In some 
embodiments, the nucleic acid molecule comprises a sequence that encodes a polypeptide 
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compnsing a sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID 
NO: 1 16, or a fragment thereof. In some embodiments, the nucleic acid molecule comprises a 
sequence homologous to a sequence selected from the group consisting of SEQ ID NO:l to SEQ 
ID NO:58, or a fragment thereof. In some embodiments, the nucleic acid molecule comprises a 
sequence selected from the group consisting of SEQ ID NO.l to SEQ ID NO:58, and fragments 
thereof. 

[0007] According to some embodiments, the present invention provides vectors which comprise 

the nucleic acid molecule of the invention. In some embodiments, the vector is an expression 



vector. 



[0008] According to some embodiments, the present invention provides host cells which 

comprise the vectors of the invention. In some embodiments, the host cells comprise expression 



vectors. 



[0009] The present invention provides an i solated nucleic acid molecule compnsing a 

nucleotide sequence complementary to at least a portion of a sequence selected from the group 
consisting of SEQ ID NO: 1 to SEQ ID NO:58, said portion comprising at least 10 nucleotides. 

[00010] The present invention provides a method of producing a polypeptide compnsing a 

sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 1 16, or a 
homolog or fragment thereof. The method comprising the steps of introducing a recombinant 
expression vector that includes a nucleotide sequence that encodes the polypeptide into a 
compatible host cell, growing the host cell under conditions for expression of the polypeptide 
and recovering the polypeptide. 

[00011] The present invention provides an isolated antibody which binds to an epitope on a 

polypeptide comprising a sequence selected from the group consisting of SEQ ID NO:59 to 
SEQ ID NO: 116, or a homolog or fragment thereof. 
[00012] The present invention provides an method of inducing an immune response in a mammal 

against a polypeptide comprising a sequence selected from the group consisting of SEQ ID 
NO:59 to SEQ ID NO: 1 16, or a homolog or fragment thereof. The method comprises 
administering to a mammal an amount of the polypeptide sufficient to induce said immune 
response. 

[00013] The present invention provides a method for identifying a compound which binds 

nGPCR-x. The method comprises the steps of contacting nGPCR-x with a compound and 
determining whether the compound binds nGPCR-x. 

[00014] The present invention provides a method for identifying a compound which binds a 

nucleic acid molecule encoding nGPCR-x. The method comprises the steps of contacting said 
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nucleic acid molecule encoding nGPCR-x with a compound and determining whether said 
compound binds said nucleic acid molecule. 

[00015] The present invention provides a method for identifying a compound which modulates 

the activity of nGPCR-x. The method comprises the steps of contacting nGPCR-x with a 
compound and determining whether nGPCR-x activity has been modulated. 

[00016] The present invention provides a method of identifying an animal homolog of nGPCR-x. 

The method comprises the steps screening a nucleic acid database of the animal with a sequence 
selected from the group consisting of SEQ ID NO: 1 to SEQ ID NO:58, or a portion thereof and 
determining whether a portion of said library or database is homologous to said sequence 
selected from the group consisting of SEQ ID NO: 1 to SEQ ID NO:58, or portion thereof. 

[00017] The present invention provides a method of identifying an animal homolog of nGPCR-x. 

The methods comprises the steps screening a nucleic acid library of the animal with a nucleic 
acid molecule having a sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID 

5 NO:58, or a portion thereof; and determining whether a portion of said library or database is 

~ homologous to said sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID 

*E NO:58, or a portion thereof. 

P0018] Another aspect of the present invention relates to methods of screening a human subject 

*" to diagnose a disorder affecting the brain or genetic predisposition therefor. The methods 

! 3 comprise the steps of assaying nucleic acid of a human subject to determine a presence or an 

£ absence of a mutation altering an amino acid sequence, expression, or biological activity of at 

5 least one nGPCR-x that is expressed in the brain. The nGPCR-x comprise an amino acid 

P sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 1 16, and allelic 

variants thereof. A diagnosis of the disorder or predisposition is made from the presence or 
absence of the mutation. The presence of a mutation altering the amino acid sequence, 
expression, or biological activity of the nGPCR-x in the nucleic acid correlates with an 
increased risk of developing the disorder. 
[00019] The present invention further relates to methods of screening for a nGPCR-x hereditary 

mental disorder genotype in a human patient. The methods comprise the steps of providing a 
biological sample comprising nucleic acid from the patient, in which the nucleic acid includes 
sequences corresponding to alleles of nGPCR-x. The presence of one or more mutations in the 
nGPCR-x allele is indicative of a hereditary mental disorder genotype. 
[00020] The present invention provides kits for screening a human subject to diagnose mental 

disorder or a genetic predisposition therefor. The kits include an oligonucleotide useful as a 
probe for identifying polymorphisms in a human nGPCR-x gene. The oligonucleotide 
comprises 6-50 nucleotides in a sequence that is identical or complementary to a sequence of a 
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wild type human nGPCR-x gene sequence or nGPCR-x coding sequence, except for one 
sequence difference selected from the group consisting of a nucleotide addition, a nucleotide 
deletion, or nucleotide substitution. The kit also includes a media packaged with the 
oligonucleotide. The media contains information for identifying polymorphisms that correlate 
with mental disorder or a genetic predisposition therefor, the polymorphisms being identifiable 
using the oligonucleotide as a probe. 
[00021] The present invention further relates to methods of identifying nGPCR-x allelic variants 

that correlates with mental disorders. The methods comprise the steps of providing biological 
samples that comprise nucleic acid from a human patient diagnosed with a mental disorder, or 
from the patient's genetic progenitors or progeny, and detecting in the nucleic acid the presence 
of one or more mutations in an nGPCR-x that is expressed in the brain. The nGPCR-x 
comprises an amino acid sequence selected from the group consisting of SEQ ID NO:59 to SEQ 
ID NO:l 16, and allelic variants thereof. The nucleic acid includes sequences corresponding to 
2 the gene or genes encoding nGPCR-x. The one or more mutations detected indicate an allelic 

variant that correlates with a mental disorder. 
JQ0022] The present invention further relates to purified polynucleotides comprising nucleotide 

? sequences encoding alleles of nGPCR-x from a human with mental disorder. The 

polynucleotide hybridizes to the complement of a sequence selected from the group consisting 
]_ of SEQ ID NO: 1 to SEQ ID NO:58 under the following hybridization conditions: (a) 

<=; hybridization for 16 hours at 42°C in a hybridization solution comprising 50% formamide, 1% 

- SDS, 1 M NaCl, 10% dextran sulfate and (b) washing 2 times for 30 minutes at 60°C in a wash 
~ solution comprising O.lx SSC and 1% SDS. The polynucleotide that encodes nGPCR-x amino 

acid sequence of the human differs from a sequence selected from the group consisting of SEQ 
ID NO:59 to SEQ ED NO: 116 by at least one residue. 
[00023] The present invention also provides methods for identifying a modulator of biological 

activity of nGPCR-x comprising the steps of contacting a cell that expresses nGPCR-x in the 
presence and in the absence of a putative modulator compound and measuring nGPCR-x 
biological activity in the cell. The decreased or increased nGPCR-x biological activity in the 
presence versus absence of the putative modulator is indicative of a modulator of biological 
activity. 

[00024] The present invention further provides methods to identify compounds useful for the 

treatment of mental disorders. The methods comprise the steps of contacting a composition 
comprising nGPCR-x with a compound suspected of binding nGPCR-x. The binding between 
nGPCR-x and the compound suspected of binding nGPCR-x is detected. Compounds identified 
as binding nGPCR-x are candidate compounds useful for the treatment of mental disorder. 
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Compounds identified as binding nGPCR-x. may be further tested in other assays including, but 
not limited to, in vivo models, in order to confirm or quantitate their activity. 
[00025] The present invention further provides methods for identifying a compound useful as a 

modulator of binding between nGPCR-x. and a binding partner of nGPCR-x. The methods 
comprise the steps of contacting the binding partner and a composition comprising nGPCR-x in 
the presence and in the absence of a putative modulator compound and detecting binding 
between the binding partner and nGPCR-x. Decreased or increased binding between the 
binding partner and nGPCR-x in the presence of the putative modulator, as compared to binding 
in the absence of the putative modulator is indicative a modulator compound useful for the 
treatment of a related disease or disorder. Compounds identified as modulating binding between 
nGPCR-x and a nGPCR-x binding partner may be further tested in other assays including, but 
not limited to, in vivo models, in order to confirm or quantitate their activity as modulators. 
[00026] Another aspect of the present invention relates to methods of purifying a G protein from 

1 a sample containing a G protein. The methods comprise the steps of contacting the sample with 

S an nGPCR-x for a time sufficient to allow the G protein to form a complex with the nGPCR-x; 
I isolating the complex from remaining components of the sample; maintaining the complex 

% under conditions which result in dissociation of the G protein from the nGPCR-x; and isolating 
^ said G protein from the nGPCR-x. 

I DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

II Definitions 

ft0027] Various definitions are made throughout this document. Most words have the meaning 

that would be attributed to those words by one skilled in the art. Words specifically defined 
either below or elsewhere in this document have the meaning provided in the context of the 
present invention as a whole and as are typically understood by those skilled in the art. 

[00028] "Synthesized" as used herein and understood in the art, refers to polynucleotides 

produced by purely chemical, as opposed to enzymatic, methods. "Wholly" synthesized DNA 
sequences are therefore produced entirely by chemical means, and "partially" synthesized DNAs 
embrace those wherein only portions of the resulting DNA were produced by chemical means. 

[00029] By the term "region" is meant a physically contiguous portion of the primary structure of 

a biomolecule. In the case of proteins, a region is defined by a contiguous portion of the amino 
acid sequence of that protein. 

[00030] The term "domain" is herein defined as referring to a structural part of a biomolecule 

that contributes to a known or suspected function of the biomolecule. Domains may be co- 
extensive with regions or portions thereof; domains may also incorporate a portion of a 
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h.omolecu.e ,ha. ,s d.st,nct from a particular region, ,n adduion .0 all or part of .ha, region . 
Examples of OPCR protein domain, include, but are not IMtcd to, the extracellular (,., . N- 
tcrmmal), transmembrane and cytoplasm* (,>.. C-termmal) domains. wh,ch are co-cxtc„s,vc 
wid, like-named reg,o„s of QPCRs; each of the seven transmembrane segments of a GPCR; and 
each of the loop segments (both extracellular and intracellular loops) connecting adjacent 
transmembrane segments. 

fM0 311 As used herein, the term "activity" refers to a vanety of measurable indtcia suggesting or 

reveal.ng binding, either direct or indirect; affecting a response, ,.e. having a measurable affect 
in response to some exposure or stimulus, including, for example, the affinity ofacompound for 

drrectlybindmgapolypeptide or polynucleot.de of the invention, or, for example, measurement 
of amounts of upstream or downstream protems or other sim.lar functions after some stimulus or 

event. 

[0W) 3 21 Unless indicated o.herwise, as used herein, the abbrev,a.,o„ in lower case (gper) refers ,0 

°- a gene cDNA, RNA or nucleic actd sequence, white the upper case version (GPCR) refers to a 
S protem.polypeptide.peptide.ohgopep^ 

% refers to any of the nGPCRs taught herein, while specific reference to a nGPCR (for example 

% nGPCR-2073) refers only to that specific nGPCR. 

Lo331 As used hereto, me term -antibody" is mean, to refer to complete, intact an.ibod.es, and 

n Fab Fab' F(ab)2, and other fragments thereof. Complete. in.ac. antibodies include monoclonal 

| antibodies such as murine monoclonal antibodies, chimeric antibod.es and humamzed 

5 antibodies. 

go034] As used herein, the term "binding" means the physical or chemical interacts between 

two protems or compounds or associated proteins or compounds or combines thereof. 
Bindi^indutoionic.,™^ 
etc The physical interaction, «^ 

or due to theeffects of another protem or compound. Direct bindmg refers to interactions that 
do not take place through or due to the effect of another protein or compound but instead are 
without other substantial chemical intermediates. Binding may be detected in many deferent 
manners. As a non-linuting example, the physical binding interaction between a nGPCR-* of 
the invention and a compound can be detected using a labeled compound. Alternately, 
functional evidence of bmdmg can be detected usmg, for example, a celltransfected wHh and 
expressing a nGPCR-x of the invention. Binding of the transfected cell to a ligand of the 
nGPCR-x that was transfected into the cell provides functional evidence of binding. Other 
methods of detecting binding are well known to those of skill in the art. 
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[00035] As used herein, the term "compound" means any identifiable chemical or molecule, 

including, but not limited to, small molecule, peptide, protein, sugar, nucleotide, or nucleic acid, 
and such compound can be natural or synthetic. 
[00036] As used herein, the term "complementary" refers to Watson-Crick basepainng between 

nucleotide units of a nucleic acid molecule. 
[00037] As used herein, the term "contacting" means bringing together, either directly or 

indirectly, a compound into physical proximity to a polypeptide or polynucleotide of the 
invention. The polypeptide or polynucleotide can be in any number of buffers, salts, solutions 
etc. Contacting includes, for example, placing the compound into a beaker, microliter plate, cell 
culture flask, or a microarray, such as a gene chip, or the like, which contains the nucleic acid 
molecule, or polypeptide encoding the nGPCR or fragment thereof. 
[00038] As used herein, the phrase "homologous nucleotide sequence," or "homologous ammo 

acid sequence," or variations thereof, refers to sequences characterized by a homology, at the 
1 nucleotide level or amino acid level, of at least the specified percentage. Homologous 

? nucleotide sequences include those sequences coding for isoforms of proteins. Such isoforms 
£ can be expressed in different tissues of the same organism as a result of, for example, alternative 
f splicing of RNA. Alternatively, isoforms can be encoded by different genes. Homologous 
5 nucleotide sequences include nucleotide sequences encoding for a protein of a species other than 

O humans, including, but not limited to, mammals. Homologous nucleotide sequences also 
t include, but are not limited to, naturally occurring allelic variations and mutations of the 
| nucleotide sequences set forth herein. A homologous nucleotide sequence does not, however, 
S include the nucleotide sequence encoding other known GPCRs. Homologous amino acid 
sequences include those amino acid sequences which contain conservative amino acid 
substitutions and which polypeptides have the same binding and/or activity. A homologous 
amino acid sequence does not, however, include the amino acid sequence encoding other known 
GPCRs. Percent homology can be determined by, for example, the Gap program (Wisconsin 
Sequence Analysis Package, Version 8 for Unix, Genetics Computer Group, University 
Research Park, Madison WI), using the default settings, which uses the algorithm of Smith and 
Waterman (Adv. Appl. Math., 1981, 2, 482-489, which is incorporated herein by reference in its 
entirety). 

[00039] As used herein, the term "isolated" nucleic acid molecule refers to a nucleic acid 

molecule (DNA or RNA) that has been removed from its native environment. Examples of 
isolated nucleic acid molecules include, but are not limited to, recombinant DNA molecules 
contained in a vector, recombinant DNA molecules maintained in a heterologous host cell, 
partially or substantially punfied nucleic acid molecules, and synthetic DNA or RNA molecules. 
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100040] As used herein, the terms "modulates" or "modifies" means an increase or decrease in 

the amount, quality, or effect of a particular activity or protein. 

[00041] As used herein, the term "oligonucleotide" refers to a series of linked nucleotide residues 

which has a sufficient number of bases to be used in a polymerase chain reaction (PCR). This 
short sequence is based on (or designed from) a genomic or cDNA sequence and is used to 
amplify, confirm, or reveal the presence of an identical, similar or complementary DNA or RNA 
in a particular cell or tissue. Oligonucleotides comprise portions of a DNA sequence having at 
least about 10 nucleotides and as many as about 50 nucleotides, preferably about 15 to 30 
nucleotides. They are chemically synthesized and may be used as probes. 

[00042] As used herein, the term "probe" refers to nucleic acid sequences of variable length, 

preferably between at least about 10 and as many as about 6,000 nucleotides, depending on use. 
They are used m the detection of identical, similar, or complementary nucleic acid sequences. 
Longer length probes are usually obtained from a natural or recombinant source, are highly 

| specific and much slower to hybridize than oligomers. They may be single- or double-stranded 

7 l and carefully designed to have specificity in PCR, hybridization membrane-based, or ELISA- 

- like technologies. 

100043] The term "preventing" refers to decreasing the probability that an organism contracts or 

develops an abnormal condition. 
100044] The term "treating" refers to having a therapeutic effect and at least partially alleviating 

i or abrogating an abnormal condition in the organism. 

=J00045] The term "therapeutic effect" refers to the inhibition or activation factors causing or 

^ contributing to the abnormal condition. A therapeutic effect relieves to some extent one or more 

of the symptoms of the abnormal condition. In reference to the treatment of abnormal 
conditions, a therapeutic effect can refer to one or more of the following: (a) an increase in the 
proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., slowing or stopping) of 
cell death; (c) inhibition of degeneration; (d) relieving to some extent one or more of the 
symptoms associated with the abnormal condition; and (e) enhancing the function of the 
affected population of cells. Compounds demonstrating efficacy against abnormal conditions 
can be identified as described herein. 
[00046] The term "abnormal condition" refers to a function in the cells or tissues of an organism 

that deviates from their normal functions in that organism. An abnormal condition can relate to 
cell proliferation, cell differentiation, cell signaling, or cell survival. An abnormal condition 
may also include obesity, diabetic complications such as retinal degeneration, and irregularities 
in glucose uptake and metabolism, and fatty acid uptake and metabolism. 
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[00047] Abnormal cell proliferative conditions include cancers such as fibrotic and mesan gl al 

disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, diabetes 
mellitus, and inflammation. 
[00048] Abnormal differentiation conditions include, but are not limited to, neurodegenerative 

disorders, slow wound healing rates, and slow tissue grafting healing rates. Abnormal cell 
signaling conditions include, but are not limited to, psychiatric disorders involving excess 
neurotransmitter activity. 
[000491 Abnormal cell survival conditions may also relate to conditions in which 

programmed cell death (apoptosis) pathways are activated or abrogated. A number of protein 
kinases are associated with the apoptosis pathways. Aberrations in the function of any one of 
the protein kinases could lead to cell immortality or premature cell death. 
[000501 The term "administering" relates to a method of incorporating a compound into cells or 

tissues of an organism. The abnormal condition can be prevented or treated when the cells or 
| tissues of the organism exist within the organism or outside of the organism. Cells existing 

% outside the organism can be maintained or grown in cell culture dishes. For cells harbored 

| within the organism, many techniques exist in the art to administer compounds, including (but 
| not limited to) oral, parenteral, dermal, injection, and aerosol applications. For cells outside of 

P the organism, multiple techniques exist in the art to administer the compounds, including (but 

0 not limited to) cell microinjection techniques, transformation techniques and carrier techniques. 
jpOOSl] The abnormal condition can also be prevented or treated by administering a compound to 

1 a group of cells having an aberration in a signal transduction pathway to an organism. The 

li effect of administering a compound on organism function can then be monitored. The organism 

is preferably a mouse, rat, rabbit, guinea pig or goat, more preferably a monkey or ape, and most 
preferably a human. 

[00052] By "amplification" it is meant increased numbers of DNA or RNA in a cell compared 

with normal cells. "Amplification" as it refers to RNA can be the detectable presence of RNA 
in cells, since in some normal cells there is no basal expression of RNA. In other normal cells, a 
basal level of expression exists, therefore in these cases amplification is the detection of at least 
1 to 2-fold, and preferably more, compared to the basal level. 

[00053] As used herein, the phrase "stringent hybridization conditions" or "stringent conditions" 

refers to conditions under which a probe, primer, or oligonucleotide will hybridize to its target 
sequence, but to no other sequences. Stringent conditions are sequence-dependent and will be 
different in different circumstances. Longer sequences hybridize specifically at higher 
temperatures. Generally, stringent conditions are selected to be about 5°C lower than the 
thermal melting point for the specific sequence at a defined ionic strength and pH. The T m 
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is the temperature (under defined ionic strength, pH and nucleic acid concentration) at which 
50% of the probes complementary to the target sequence hybridize to the target sequence at 
equilibrium. Since the target sequences are generally present in excess, at T m , 50% of the 
probes are occupied at equilibrium. Typically, stringent conditions will be those in which the 
salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, 
primers or oligonucleotides (e.g. 10 to 50 nucleotides) and at least about 60°C for longer probes, 
primers or oligonucleotides. Stringent conditions may also be achieved with the addition of 
destabilizing agents, such as formamide. 

[00054] The amino acid sequences are presented in the amino to carboxy direction, from left to 

right. The amino and carboxy groups are not presented in the sequence. The nucleotide 
sequences are presented by single strand only, in the 5' to 3' direction, from left to right. 
Nucleotides and amino acids are represented in the manner recommended by the IUPAC-IUB 

5 Biochemical Nomenclature Commission or (for amino acids) by three letters code. 

~ Polynucleotides 

J00055] The present invention provides purified and isolated polynucleotides (e.g. , DNA 

It sequences and RNA transcripts, both sense and complementary antisense strands, both single- 

^ and double-stranded, including splice variants thereof) that encode unknown G protein-coupled 

□ receptors heretofore termed novel GPCRs, or nGPCRs. These genes are described herein and 

J designated herein collectively as nGPCR-x (where x is 86-93, 2588, 2589, 2591, 2592, 2593, 

2 2594, 2595, 2596, 2598, 2600, 2601, 2602, 2603, 2604, 2606, 2607, 2608, 2609, 2610, 2611, 

P 2613, 2614, 2615, 2616, 2617, 2618, 2619, 2621, 2624, 2625, 2626, 2627, 2628, 2629, 2630, 

2631, 2632, 2633, 2634, 2635, 2636, 2637, 2639, 2640, 2641, 2642, 2643, 2644, and 2645). 

Table 1 below identifies the novel gene sequence nGPCR-x designation, the SEQ ID NO: of the 

gene sequence, the SEQ ID NO: of the polypeptide encoded thereby, and the U.S. Provisional 

Application in which the gene sequence has been disclosed. 
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Legend 

A= Ser. No. 60/195,150 B= Ser. No. 60/195,099 

C=Ser.No. 60/195,151 D= Ser. No. 60/195,148 

E= Ser. No. 60/195,093 F= Ser. No. 60/195,098 
G=Ser. No. 60/230,149 



|i)0056] When a specific nGPCR is identified (for example nGPCR-261 1), it is understood that 

K only that specific nGPCR is being referred to. 

J00057] It is well known that GPCRs are expressed in many different tissues, including the brain. 

Accordingly, the nGPCR-x of the present invention may be useful, inter alia, for treating and/or 

O diagnosing mental disorders. Following the techniques described in Example 5, below, those 

^ skilled in the art could readily ascertain if nGPCR-x is expressed in a particular tissue or region. 

£00058] The invention provides purified and isolated polynucleotides (e.g., cDNA, genomic 

DNA, synthetic DNA, RNA, or combinations thereof, whether single- or double-stranded) that 
comprise a nucleotide sequence encoding the amino acid sequence of the polypeptides of the 
invention. Such polynucleotides are useful for recombinantly expressing the receptor and also 
for detecting expression of the receptor in cells (e.g., using Northern hybridization and in situ 
hybridization assays). Such polynucleotides also are useful in the design of antisense and other 
molecules for the suppression of the expression of nGPCR-x in a cultured cell, a tissue, or an 
animal; for therapeutic purposes; or to provide a model for diseases or conditions characterized 
by aberrant nGPCR-x expression. Specifically excluded from the definition of polynucleotides 
of the invention are entire isolated, non-recombinant native chromosomes of host cells. A 
preferred polynucleotide has a sequence selected from the group consisting of SEQ ID NO:l to 
SEQ ID NO:58, which correspond to naturally occurring nGPCR-x sequences. It will be 
appreciated that numerous other polynucleotide sequences exist that also encode nGPCR-x 
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having the sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 116, 
due to the well-known degeneracy of the universal genetic code. 



nucleotide sequence that encodes a mammalian polypeptide, wherein the polynucleotide 
hybridizes to a polynucleotide having the sequence set forth in sequences selected from the 
group consisting of SEQ ID NO:l to SEQ ID NO:58, or the non-coding strand complementary 
thereto, under the following hybridization conditions: 

(a) hybridization for 16 hours at 42°C in a hybridization solution comprising 50% 
formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate; and 

(b) washing 2 times for 30 minutes each at 60°C in a wash solution comprising 0. 1% 
SSC, 1% SDS. Polynucleotides that encode a human allelic variant are highly preferred. 

[00060] The present invention relates to molecules which comprise the gene sequences that 

encode the nGPCRs; constructs and recombinant host cells incorporating the gene sequences; 
% the novel GPCR polypeptides encoded by the gene sequences; antibodies to the polypeptides 
;J! and homologs; kits employing the polynucleotides and polypeptides, and methods of making 
*9 and using all of the foregoing. In addition, the present invention relates to homologs of the gene 

sequences and of the polypeptides and methods of making and using the same. 
^0061] Genomic DNA of the invention comprises the protein-coding region for a polypeptide of 

15 the invention and is also intended to include allelic variants thereof. It is widely understood 
i5 that, for many genes, genomic DNA is transcribed into RNA transcripts that undergo one or 
!E more splicing events wherein intron {i.e., non-coding regions) of the transcripts are removed, or 
y= "spliced out." RNA transcripts that can be spliced by alternative mechanisms, and therefore be 
subject to removal of different RNA sequences but still encode a nGPCR-x polypeptide, are 
referred to in the art as splice variants which are embraced by the invention. Splice variants 
comprehended by the invention therefore are encoded by the same original genomic DNA 
sequences but arise from distinct mRNA transcripts. Allelic variants are modified forms of a 
wild-type gene sequence, the modification resulting from recombination during chromosomal 
segregation or exposure to conditions which give rise to genetic mutation. Allelic variants, like 
wild type genes, are naturally occurring sequences (as opposed to non-naturally occurring 
variants that arise from in vitro manipulation). 
[00062] The invention also comprehends cDNA that is obtained through reverse transcription of 

an RNA polynucleotide encoding nGPCR-x (conventionally followed by second strand 
synthesis of a complementary strand to provide a double-stranded DNA). 
[00063] Preferred DNA sequences encoding human nGPCR-x polypeptides are selected from the 

. group consisting of SEQ ID NO: 1 to SEQ ID NO:58. A preferred DNA of the invention 



[00059] 



The invention also provides a purified and isolated polynucleotide comprising a 
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comprises a double stranded molecule along with the complementary molecule (the "non-coding 
strand" or "complement") having a sequence unambiguously deducible from the coding strand 
according to Watson-Crick base-pairing rules for DNA. Also preferred are other 
polynucleotides encoding the nGPCR-x polypeptide selected from the group consisting of SEQ 
ID NO:59 to SEQ ID NO: 1 16, which differ in sequence from the polynucleotides selected from 
the group consisting of SEQ ID NO: 1 to SEQ ID NO:58, by virtue of the well-known 
degeneracy of the universal nuclear genetic code. 
[00064] The invention further embraces other species, preferably mammalian, homologs of the 

human nGPCR-x DNA. Species homologs, sometimes referred to as "orthologs," in general, 
share at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at least 65%, at least 
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 98%, or at least 
99% homology with human DNA of the invention. Generally, percent sequence "homology" 
with respect to polynucleotides of the invention may be calculated as the percentage of 
% nucleotide bases in the candidate sequence that are identical to nucleotides in the nGPCR-x 

: J! sequence set forth in sequences selected from the group consisting of SEQ ID NO: 1 to SEQ ID 

f S NO:58, after aligning the sequences and introducing gaps, if necessary, to achieve the maximum 
,£ percent sequence identity. 

fb0065] Polynucleotides of the invention permit identification and isolation of polynucleotides 

Q encoding related nGPCR-x polypeptides, such as human allelic variants and species homologs, 
% by well-known techniques including Southern and/or Northern hybridization, and polymerase 
2 chain reaction (PCR). Examples of related polynucleotides include human and non-human 
1^ genomic sequences, including allelic variants, as well as polynucleotides encoding polypeptides 
homologous to nGPCR-x and structurally related polypeptides sharing one or more biological, 
immunological, and/or physical properties of nGPCR-x. Non-human species genes encoding 
proteins homologous to nGPCR-x can also be identified by Southern and/or PCR analysis and 
are useful in animal models for nGPCR-x disorders. Knowledge of the sequence of a human 
nGPCR-x DNA also makes possible through use of Southern hybridization or polymerase chain 
reaction (PCR) the identification of genomic DNA sequences encoding nGPCR-x expression 
control regulatory sequences such as promoters, operators, enhancers, repressors, and the like. 
Polynucleotides of the invention are also useful in hybridization assays to detect the capacity of 
cells to express nGPCR-x. Polynucleotides of the invention may also provide a basis for 
diagnostic methods useful for identifying a genetic alteration(s) in a nGPCR-x locus that 
underlies a disease state or states, which information is useful both for diagnosis and for 
selection of therapeutic strategies. 
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[00066] According to the present invention, the nGPCR-x nucleotide sequences disclosed herein 

may be used to identify homologs of the nGPCR-x, in other animals, including but not limited to 
humans and other mammals, and invertebrates. Any of the nucleotide sequences disclosed 
herein, or any portion thereof, can be used, for example, as probes to screen databases or nucleic 
acid libraries, such as, for example, genomic or cDNA libraries, to identify homologs, using 
screening procedures well known to those skilled in the art. Accordingly, homologs having at 
least 50%, more preferably at least 60%, more preferably at least 70%, more preferably at least 
80%, more preferably at least 90%, more preferably at least 95%, and most preferably at least 
100% homology with nGPCR-x sequences can be identified. 
[00067] The disclosure herein of full-length polynucleotides encoding nGPCR-x polypeptides 

makes readily available to the worker of ordinary skill in the art every possible fragment of the 
full-length polynucleotide. 
[00068] One preferred embodiment of the present invention provides an isolated nucleic acid 

% molecule comprising a sequence homologous sequences selected from the group consisting of 
% SEQ TD NO:l to SEQ ID NO: 58, and fragments thereof. Another preferred embodiment 
ffl provides an isolated nucleic acid molecule comprising a sequence selected from the group 
% consisting of SEQ ID NO: 1 to SEQ ID NO: 58, and fragments thereof. 
f00069] As used in the present invention, fragments of nGPCR-x-encoding polynucleotides 

□ comprise at least 10, and preferably at least 12, 14, 16, 18, 20, 25, 50, or 75 consecutive 
Z nucleotides of a polynucleotide encoding nGPCR-x. Preferably, fragment polynucleotides of 
■J the invention comprise sequences unique to the nGPCR-x-encoding polynucleotide sequence, 
= : =i and therefore hybridize under highly stringent or moderately stringent conditions only (i.e., 
"specifically") to polynucleotides encoding nGPCR-x (or fragments thereof)- Polynucleotide 
fragments of genomic sequences of the invention comprise not only sequences unique to the 
coding region, but also include fragments of the full-length sequence derived from introns, 
regulatory regions, and/or other non-translated sequences. Sequences unique to polynucleotides 
of the invention are recognizable through sequence comparison to other known polynucleotides, 
and can be identified through use of alignment programs routinely utilized in the art, e.g., those 
made available in public sequence databases. Such sequences also are recognizable from 
Southern hybridization analyses to determine the number of fragments of genomic DNA to 
which a polynucleotide will hybridize. Polynucleotides of the invention can be labeled in a 
manner that permits their detection, including radioactive, fluorescent, and enzymatic labeling. 
[00070] Fragment polynucleotides are particularly useful as probes for detection of full-length or 

fragments of nGPCR-x polynucleotides. One or more polynucleotides can be included in kits 
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that axe used to detect the presence of a polynucleotide encoding nGPCR-x, or used to detect 
variations in a polynucleotide sequence encoding nGPCR-x. 

[00071] The invention also embraces DNAs encoding nGPCR-x polypeptides that hybridize 

under moderately stringent or high stringency conditions to the non-coding strand, or 
complement, of the polynucleotides set forth in sequences selected from the group consisting of 
SEQ ID NO:l to SEQ ID NO:58. 

[00072] Exemplary highly stringent hybridization conditions are as follows: hybridization at 

42°C in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% Dextran 
sulfate, and washing twice for 30 minutes at 60°C in a wash solution comprising 0.1X SSC and 
1% SDS. It is understood in the art that conditions of equivalent stringency can be achieved 
through variation of temperature and buffer, or salt concentration as described Ausubel et al. 
(Eds.), Protocols in Molecular Biology , John Wiley & Sons (1994), pp. 6.0.3 to 6.4.10. 
Modifications in hybridization conditions can be empirically determined or precisely calculated 

% based on the length and the percentage of guanosine/cytosine (GC) base pairing of the probe. 

% The hybridization conditions can be calculated as described in Sambrook, et al. , (Eds.), 

m Mo lecular Clon ing: A Labora tory Manual , Cold Spring Harbor Laboratory Press: Cold Spring 

if! 

5 Harbor, New York (1989), pp. 9.47 to 9.51. 

[1)0073] With the knowledge of the nucleotide sequence information disclosed in the present 

O invention, one skilled in the art can identify and obtain nucleotide sequences which encode 
S nGPCR-x from different sources (i.e. , different tissues or different organisms) through a variety 
% of means well known to the skilled artisan and as disclosed by, for example, Sambrook et al., 
? "Molecular cloning: a laboratory manual", Second Edition, Cold Spring Harbor Press, Cold 

Spring Harbor, NY (1989), which is incorporated herein by reference in its entirety. 
[00074] For example, DNA that encodes nGPCR-x may be obtained by screening of mRNA, 

cDNA, or genomic DNA with oligonucleotide probes generated from the nGPCR-x gene 
sequence information provided herein. Probes may be labeled with a detectable group, such as a 
fluorescent group, a radioactive atom or a chermluminescent group m accordance with 
procedures known to the skilled artisan and used in conventional hybridization assays, as 
described by, for example, Sambrook et al. 
[00075] A nucleic acid molecule comprising any of the nGPCR-x nucleotide sequences described 

above can alternatively be synthesized by use of the polymerase chain reaction (PCR) 
procedure, with the PCR oligonucleotide primers produced from the nucleotide sequences 
provided herein. See U.S. Patent Numbers 4,683,195 to Mullis et al. and 4,683,202 to Mullis. 
The PCR reaction provides a method for selectively increasing the concentration of a particular 
nucleic acid sequence even when that sequence has not been previously purified and is present 
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only in a s.ngle copy in a particular sample. The method can be used to amplify either single- or 
double-stranded DNA. The essence of the method involves the use of two oligonucleotide 
probes to serve as primers for the template-dependent, polymerase mediated replication of a 
desired nucleic acid molecule. 
[00076] A wide variety of alternative cloning and in vitro amplification methodologies are well 

known to those skilled in the art. Examples of these techniques are found in, for example, 
Berger et ai, Guide to Molecular Cloning Techniques, Methods in Enzymology 152, Academic 
Press, Inc., San Diego, CA (Berger), which is incorporated herein by reference in its entirety. 
[00077] Automated sequencing methods can be used to obtain or verify the nucleotide sequence 

of nGPCR-x. The nGPCR-x nucleotide sequences of the present invention are believed to be 
100% accurate. However, as is known in the art, nucleotide sequence obtained by automated 
methods may contain some errors. Nucleotide sequences determined by automation are 
typically at least about 90%, more typically at least about 95% to at least about 99.9% identical 
% to the actual nucleotide sequence of a given nucleic acid molecule. The actual sequence may be 
1 more precisely determined using manual sequencing methods, which are well known in the art. 
% An error in a sequence which results in an insertion or deletion of one or more nucleotides may 
1 result in a frame shift in translation such that the predicted amino acid sequence will differ from 
i that which would be predicted from the actual nucleotide sequence of the nucleic acid molecule, 
Q starting at the point of the mutation. 

s |0078] The nucleic acid molecules of the present invention, and fragments derived therefrom, 

S are useful for screening for restriction fragment length polymorphism (RFLP) associated with 
U certain disorders, as well as for genetic mapping. 

[00079] The polynucleotide sequence information provided by the invention makes possible 

large-scale expression of the encoded polypeptide by techniques well known and routinely 
practiced in the art. 
Vectors 

[00080] Another aspect of the present invention is directed to vectors, or recombinant expression 

vectors, comprising any of the nucleic acid molecules described above. Vectors are used herein 
either to amplify DNA or RNA encoding nGPCR-x and/or to express DNA which encodes 
nGPCR-x. Preferred vectors include, but are not limited to, plasmids, phages, cosmids, 
episomes, viral particles or viruses, and integratable DNA fragments (Le., fragments integratable 
into the host genome by homologous recombination). Preferred viial particles include, but are 
not limited to, adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno- 
associated viruses, Semliki Forest viruses, vaccinia viruses, and retroviruses. Preferred 
expression vectors include, but are not limited to, pcDNA3 (Invitrogen) and pSVL (Pharmacia 
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Biotech). Other expression vectors include, but are not limited to, pSPORT™ vectors, pGEM™ 
vectors (Promega), pPROEXvectors™ (LTI, Bethesda, MD), Bluescnpt™ vectors (Stratagene), 
P QE™ vectors (Qiagen), pSE420™ (Invitrogen), and pYES2™(Invitrogen). 

[00081] Expression constructs preferably comprise GPCR-x-encoding polynucleotides 

operatively linked to an endogenous or exogenous expression control DNA sequence and a 
transcription terminator. Expression control DNA sequences include promoters, enhancers, 
operators, and regulatory element binding sites generally, and are typically selected based on the 
expression systems in which the expression construct is to be utilized. Preferred promoter and 
enhancer sequences are generally selected for the ability to increase gene expression, while 
operator sequences are generally selected for the ability to regulate gene expression. Expression 
constructs of the invention may also include sequences encoding one or more selectable markers 
that permit identification of host cells bearing the construct. Expression constructs may also 
include sequences that facilitate, and preferably promote, homologous recombination in a host 

1 cell. Preferred constructs of the invention also include sequences necessary for replication in a 

;Jl host cell. 

§00821 Expression constructs are preferably utilized for production of an encoded protein, but 

% may also be utilized simply to amplify a nGPCR-x-encoding polynucleotide sequence. In 
; £ preferred embodiments, the vector is an expression vector wherein the polynucleotide of the 
q invention is operatively linked to a polynucleotide comprising an expression control sequence. 
Q Autonomously replicating recombinant expression constructs such as plasmid and viral DNA 
% vectors incorporating polynucleotides of the invention are also provided. Preferred expression 
5 vectors are replicable DNA constructs in which a DNA sequence encoding nGPCR-x is 

operably linked or connected to suitable control sequences capable of effecting the expression of 
the nGPCR-x in a suitable host. DNA regions are operably linked or connected when they are 
functionally related to each other. For example, a promoter is operably linked or connected to a 
coding sequence if it controls the transcription of the sequence. Amplification vectors do not 
require expression control domains, but rather need only the ability to replicate in a host, usually 
conferred by an origin of replication, and a selection gene to facilitate recognition of 
transformants. The need for control sequences in the expression vector will vary depending 
upon the host selected and the transformation method chosen. Generally, control sequences 
include a transcriptional promoter, an optional operator sequence to control transcription, a 
sequence encoding suitable mRNA ribosomal binding and sequences which control the 
termination of transcription and translation. 
[00083] Preferred vectors preferably contain a promoter that is recognized by the host organism. 

The promoter sequences of the present invention may be prokaryotic, eukaryotic or viral. 
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Examples of su.table prckaryohc sequences mc.ude the P E and P L promoters of bacteriophage 
,ambda (The bactenophage Lambda. Hershey, A. D.. Ed., Cold Spnng Harbor Press, Cold 
Spnng Harbor, NY (1973), which ,s incorporated herein by reference in its enurety; Lambda II, 
HendnxR.W., E d.,C„ 1 dSpn» g HarborPress,Co.dS P nngHarbor.NY( 1 980),wh,ch 1 s 

.ncorporated heretn by reference ,n Us entirety); the trp, recA, hea, shock, and lacZ promoters of 
E coli and the SV40 early promoter (Benots, e, a,. Na,ure, 1981, 290, 304-310, which ,s 
incorporated herein by reference tn its enurety). AddiUonal promoters include, but are no, 
,,m„ed to, mouse mammary tumor v.rus, ,ong tennina, repeat of human tmmunodef.ctency 
virus maloney vrms. cytomegalovirus rmmediate early promoter, Epstetn Barr virus, Rous 
sarcoma vi™, human actin, human myos.n. human hemoglobin, human muscle creatine, and 
human metalothionein. 

|000841 Addruonal regulatory sequences can also be tncluded in preferred vectors. Preferred 

examples of suttable regulatory sequences are represented by the Shme-Dalgamo of the 
» r e P , I casegeneof,hepha g eMS-2andof,hege„ecnofbac«eno P hagelambda.TheSh,ne- 
X D^ga.nosequenccmaybedirectlyfollowedbyDNAencodingnGPCR-xandresul.m.he 

ifi expression of the mature nGPCR-x protein. 

f screeningofthetransformedhostcells. The transformation ofthe selected host is earned out 
Q usi „ g a„yo„eof.l K variou Ste ch„iqueswe,, t now„,o,heex P e ttl n,hear,anddescnbed,„ 

% Sambrook et a/., JJfpra. 

1.086] A„onginofre P licaho„cana,obe P rov,d=dei,herbyco„ sm c tl onof*evec,orto 
! in c,udea„exogenousori gm ormaybeprovidedb y thehos,ce„chromos„ma,re P „c,,o„ 
mechanism. If the vector is integrated into the host cell chromosome, the latter may be 
sufferer,. Alternately, rather than using vectors which con* vira, origms of rephcauon, one 
skrlled in the « can transform mammalian cel.s by the method of co-transformation wtth a 
selectable marker and „OPCR-xDNA. An example of a suitable maAer ts dihydrofolate 
reduc,ase(DHFR)or.hymidinek 1 nase(se £ ,U.S.PatentNo. 4,399,216). 
,00087] Nucleoid, sequences encoding GPCR-x may be recombined with vector DNA ,n 

accordance wth conventional techmques, inc.udmg blunt-ended or staggered-ended termtn, for 
„ gat ,on resurction enzyme digesbon to provrde approbate termini, filling in of cohes.ve ends 
as appropriate, alkaline phosphatase treatment to avoid undesiderable joining, and ligaUon w,th 
approbate ligases. Techniques for such mampulation a. disclosed by Sambrook e.al.,» P ™ 
late well known in the art. Methods for constnrctton of mammalian expression vecto, are 
d,sc 1 osed 1 n, t orexam P .e,O k a y ama e ,«. i .,«. 1 .C„ I . BW .,1983,3,2S0,Cosman^ i .,M o( . 
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, w ioc/1 }/? 768 FP-A-0367566, and WO 
immww/., 1986, 23, 935, Cosman « 1984, J/2, 768, 

91/(8982, each of which is mcorporated herem by reference ,n us entirely. 

ro^l""^^*^ 
' p ro k aryotica„dcu k a^ 

Po^uc.eoUdesof.he.vemion.aybein^ced.n.o.hehos.cellaspa.ofauc* 
Lanmciudetiansformation.tia^ 

cltrs such as Uposomes. miceHes, ghos, ce.ls, and protoplasts. Express systems of the 

IT transiently) with polynucleotides of the invention or vectors of the invention. As stated above, 
5 .nenGPCR-.poly^p.ideorfragmentthereofencodedbytnepo.ynuc.eo.rde. 

- nfiPCR x polypeptide (or fragment thereof) comprising the steps ot growi g 

S Lium BecausenOPCR.rsaseventransrnernbrane receptor, it wtl, be apprecraed *al, 

applications a more complete isolation may be preferable. 
f000911 W Accoldtag ,o some aspects of the present invention, transformed host celis havmg n 
1 cto compns.nganyofthenucle.cacdmolecu.esdescribedabove-P-.e. 

rrjlofthenuc.o.rdes^uencec.curswhenthee.pression vector is rntioduced mto an 
^atehostcell.Sui.blehostcellsfore.pressionofthepo.ypeptidesofthernvent.on 

:=^======= 
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cei.s of h, g her eukaryotes. Suitab.e eukaxyotic ce.ls mclude, bu, are no. limrted .o, no— 
mammahan tissue cu.ture cells and human .issue cu.ture cel.s. Preferred — ,nc ude, out 
.eno.hm.ted.o, msec, ce.ls.HcLa cel., Chmese hamster ova^ cells (CHO ccl.s). Afncan 
green monkey ktdney ce.,s (COS cells), human HEK-293 ce.,s. and munne 3T3 fibroblasts. 
Propagation of such cel.s in cel. euiture has become a routine procedure (see, Trssue Culture, 
Acadlc Press, Kruse and Panerson.eds. (.973), wh.ch ,s inco^ted herein by reference ,„ 

its entirety). „ . . , 

[00093] 1 „add 1 . 1 o„,a y easthos.maybeemp l oyedasahostcen.Preferredy M s.ce 1 .s,nc,ude, 

but are not hrmted to, the genera Sac^yces, He** and Kl^yce, Preferre yeas, 
hosts are S. ceremiae and P. pa**. **** yeast vectors can comam an ongm of 
replication sequence from a 2T yeast plasmid, an autonomously replication sequence (ARS), a 
promoter regron, sequences for po.yadeny.ation, sequences for transcnptron renmnation, and a 

_ se.ec.aWe marker gene. Shuttle vectors for replication ,n both yeast and E. coli are also 

*E included herein. 

:Lo94] A,.ema t ive,y,.nsec,ce,.smaybeusedashos,cel,s. m apreferredembod,men,,the 

I etui B ^ o(W , 1988,6,47, B ac„,ov,™sE,p re ssionVect OT s:ALabora,oryManual, 
* 0-RW.y « (Eds.), W.H. Freeman and Company, New York, .992, and U.S. Patent N„ 
? 4879236 each of whrch ,s incorporated herein by reference in its entirety,. In addition, the 
1 MAXBAC™ complete baculovtas expression system (Invrtrogen) can, for example, be used for 
'h production in insect cells. 

fa- Host cells of the invention are a valuable source of immunogen for deve.opme„, of 

antibod.es specified —reactive with nGPCR-x. Host cells of me invention are also 
useful in methods for the large-scale production of nOPCR-x polypeptides where.n the ce.ls are 
grown ,n a suitable culture medium and the desired polype products are isolated from the 
cells or from the medium in which the cells are grown, by purification methods known ,n the 
art ' e g conventional chromatography methods including immunoaff.nity chromatography, 
receptor affinity chromatography, hydrophobic interaction chromatography, lectin affinny 
chromatography, size exclusion filtnation, cation or anron exchange chromatography h,gh 

pressure liquid chromatography (HPLC), revere phase HPLC, and the „ke. Stil, other methods 
of purification include those methods where.n the desired protem rs expressed and punf.ed as a 
fusion protein having a specific tag, label, or chelating moiety that is recognized by a spec.f.c 
b,nd,n g pawner or ag e„, The purified protein can be cleaved to yield the des,^ proper can 
be lef, as an intact fusion protein. Cleavage of the fusion component may produceaformof.be 
desired prote.n having addrttonal amino ac.d residues as a result of the cleavage process. 
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[00096] Knowledge of nGPCR-x DNA sequences allows for modification of cells to permit, or 

increase, expression of endogenous nGPCR-x. Cells can be modified by homologous 
recombination) to provide increased expres S1 on by replacing, in whole or in part, the naturally 
occumng nGPCR-x promoter with all or part of a heterologous promoter so that the cells 
express nGPCR-x at higher levels. The heterologous promoter is inserted in such a manner that 
it is operatively linked to endogenous nGPCR-x encoding sequences. (See, for example, PCT 
International Publication No. WO 94/12650, PCT International Publication No. WO 92/20808, 
and PCT International Publication No. WO 91/09955.) It is also contemplated that, in addition 
to heterologous promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the 
multifunctional CAD gene which encodes carbamoyl phosphate synthase, aspartate 
transcarbamylase, and dihydroorotase) and/or intron DNA may be inserted along with the 
heterologous promoter DNA. If linked to the nGPCR-x coding sequence, amplification of the 
marker DNA by standard selection methods results in co-amplification of the nGPCR-x coding 

2 sequences in the cells. 

!r! Knock-outs 

1^0097] The DNA sequence information provided by the present invention also makes possible 

1 the development (e.g., by homologous recombination or -'knock-out" strategies; see Capecchi, 
i Science 244: 1288-1292 (1989), which is incorporated herein by reference) of animals that fail to 

express functional nGPCR-x or that express a variant of nGPCR-x. Such animals (especially 
:£ small laboratory animals such as rats, rabbits, and mice) are useful as models for studying the in 
■J vivo activities of nGPCR-x and modulators of nGPCR-x. 
;.=* Antisense 

[00098] Also made available by the invention are anti-sense polynucleotides that recognize and 

hybridize to polynucleotides encoding nGPCR-x. Full-length and fragment anti-sense 
polynucleotides are provided. Fragment antisense molecules of the invention include (i) those 
that specifically recognize and hybridize to nGPCR-x RNA (as determined by sequence 
comparison of DNA encoding nGPCR-x to DNA encoding other known molecules). 
Identification of sequences unique to nGPCR-x encoding polynucleotides can be deduced 
through use of any publicly available sequence database, and/or through use of commercially 
available sequence comparison programs. After identification of the desired sequences, 
isolation through restriction digestion or amplification using any of the various polymerase 
chain reaction techniques well known in the art can be performed. Anti-sense polynucleotides 
are particularly relevant to regulating expression of nGPCR-x by those cells expressing nGPCR- 
x mRNA. 
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,00099] Antisense nucleic ac,ds (preferably 10 to 30 base-pair oligonucleotides) capable of 

specifically binding to nGPCR-x expression control sequences or „GPCR-x RNA are ,n,roduced 
into cells f> s by a viral vector or colloidal dispersion system such as a l.posome). The 
antisense nucletc acid b,nds to the nGPCR-x utrget nucleot.de sequence ,„ the cell and prevents 
transcription and/or translation of the targe, sequence. Phosphorothioate and 
methylphosphonate antisense ol.gonudeoudes are specifically contemplated for therapeutic use 
by the invention. The antisense oligonucleotides may be further modified by addmg poly-L- 
lysine, transfernn polylysine, or cholesterol moieties a. their 5' end. Suppression of nGPCR-x 
expression at either the transcnptronal or translate level ,s useful to generate cellular or 
animal models for diseases/conditions characterized by aberrant „GPCR-x express. 
,0001001 Anttsense oligonucleotides, or fragments of sequences selected from the group 

cons.st.ng of SEQ ID NO:l to SEQ ID NO:58, or sequences complementary or homologous 
thereto derived from the nucleot.de sequences of the present invention encodtng nGPCR-x are 
1 useful as diagnostic tools for probing gene expression in various tissues. For example, t.ssue 
* can be probed in situ with oligonucleotide probes carrying detectable groups by conventional 
» autoradiography techmques to investigate native expression of this enzyme or pathological 
S conditionsrelating.hereto.Antisenseol.gonucleo.idesarepreferablyd.rectedtoregul.torv 
F K g,„nsofseque„ce S se,ec.edfromtheg ro upconsis.ingofSEQlDNO:,toSEQrDNO:58,or 
3 mRNA corresponding thereto, including, but not limited to, the initiation codon, TATA box, 
Q enhancer sequences, and the like. 
% Transcription factors 

ioWolI The nGPCR-x sequences taught in the present invention faditate the design of novel 
transection factors for modulating nGPCR-x expression in native cells and animals, and cells 
transformed or transfected with nGPCR-x polynucleotides. For example, the Cys 2 -tts 2 z.nc 
finger proteins, which bind DNA v.a tne.r zinc finger domains, have been shown ,0 be amenable 
to structural changes that lead to the recognition of different targe, sequence, These artificial 
z.nc finger proteins recognize specific target sites with hrgh affinity and low dissection 
constants, and « able to act as gene switches to modulate gene expression. Knowledge of the 
particular nGPCR-x targe, sequence of the present invention facilitates the engineering of z,nc 
finger proteins specific for the target sequence using known methtxls such as a combination of 
structure-based modeling and screening of phage display libraries (Segal « at., Proc. Na,l. 
Acad Sc. (USA) 96:2758-2763 (1999); Liu e, at, Proc. Na,l. Acad. Sei. (USA) 94:5525-5530 
(1997)- Greisman a aU Science 275:657-661 (1997); Choo « at. J. Mol. Biol. 273:525-532 
(1997)) Each zinc finger domain usually recognizes three or more base pairs. S,nce a 
recognition sequence of 18 base pairs is generally sufficient ,n length ,0 render „ unique ,n any 
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k „ow„ £ eno m c.a,ncf 1 n g e r p I o,e,„con S ,s t in g o f 6,, n de mre pea tS ofz,„cf,n g erswou 1 dbe 

expected ,oe- spec.f.c,., «* * P-ular sequence (Se g a, « a,., The ^ - finger 
repeats, designed based on „GPCR-x sequences, are fused to activation or repress.cn domains to 
P ro m o,eorsupp re ssnGPC R -x«p re ss,o„(L 1 u« 0 UAnerna„ve, y , 1 he I ,nc fing erdo m a 1 nsca„ 

be fused to ,heTATAbox-b.ndingfac,or(TBP)w,.h varying lengths of l.n.erregron between 
tne.ncf.ngerpepudeandfteTBPtoereateettbertranscnp.iona.ac.Wa.orsorrepressorsK.m 

aa l Proc Natl. Acad. Sci. (USA) 94:3616-3620 (1997). Such protetns and polynueleo.tdes 
tha, encode*™, have utility for m odu,ati„ g nGPCR-x expression ,7. v,W ,„ both nattvecells, 
animals andnumans; and/or cel ls transfected with nOPCR-x-encodtng sequences. The novel 

.ranscripnon factor (gene therapy), or by introducing the protein. Engineered z.nc finger 

Lsense or catalytic R^A methods (McColU, Pro, Natl. Acad. Sc. (USA) 96:95 1-9526 
2 (1997)- Wu e, al , Proc. Natl. Acad. Sc. (USA) 92:344-348 ft 995)). The present ,nven..on 
S contemplates methods of designtng such transenpuon factors based on the gene seance of the 
S invennon, as well as customized zinc finger proteins, that are useful to modulate nGPCR-x 
| expression in ce.ls (native or transformed, whose genetic complement tncludes these sequences. 

i.^" 0 '"* — - P-des punfted and .solated mamma.tan nOPCR-x poly^des 

. e„codedbyapo,ynucleotideo,.he,nve„,,on. Present* preferred is a human nGPCR-x 
! poiypept.de comprising the amino acid sequence set o„, in sequences selected from the group 
i cons.st.ng of SEQ ID NO:59 to SEQ ID NO: J 16, or fragments thereof compnsing an ept.ope 

that is reco g nizable by an antibody that is specific for the nGPCR, as defined in detail below. 
[O0O1D31 A.thoughthesequencesprovidedareparticmarhumansequences.the.nvent.on.s 

tended to indude within .ts scope other human aHeiie variants; non-human mammal.an forms 

of nGPCR-x, and other vertebrate forms of nGPCR-x. 

screening for antibodies and other binding compounds that bind to receptors such as nGPCR-x. 
Thus in another preferred embodiment, me invenfon provides a purified and .solated 
po 1 ^p,.decompns,n g a,leas,oneex tt ace,,u,ardom™(e. S .,.heN,erm.na,ex™el,u,ar 

domain or one of the three extracellular loops) of nGPCR-x. Purified and isolated polypeptides 
comprising the N,erm,nal extraocular domain of nGPCR-x are highly preferred. Also 
prefldisapurined and isolated po^epdde compnsing a nGPCR-x fragment se,ec,ed from 
me group consisting of the N-terminal extracellular domain of nGPCR-x, transmembrane 
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cytop.asn* rcg>on of „OPCR ^ ^ ^ ^ ^ 

calied WJT D*odl « Compu,. Appl. Btosc, 5.527-535 (1994),, 

55% or at least polypeptide of the 

iu introducing gaps, if necessary, iud HAntitv Percent sequence 

I "homology" with respecttotne purred po.ypepfde of the ^ 

0 S ubs.i«u ti o„saspa rt of l he S e,u=nc el de„ U .y f ^ acid reste ,n 

embraced by the invention. , n rPCR x polypeptides. In one 
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nGP CR-x ammo acid seance, Insertions may be located ™ °^ 

lertional vanants with addttiona, residues a. either or both termm, can inc.ude, for examp.c. 
fusion proteins and proteins including amino acid tags or labels. 

. i. ,u „r.prR x oolvueplides wherein one or more amino acid 
mnm(Wl Insertion variants include nGPCK-x poiypepim 

' residues are added to a nGPCR-x ac,d sequence or ,o a b .oio,ca,, y active „ there , 

„ Variant products of the invenuon a,so include mature „GPCR-x products, nGPCR-x 
products where,„,eadero,s, g na,se q ue n cesarere m oved,w„had d i,io„a, ammo terminal 

n OPCR-x products w,th an additional methionine residue a. posiuon -I (Met -nGPCR-x) are 
lmp l Id.asareva ri a„«swi,had^onalmeth,on,neand ly s,neresidues,,p.s, U o„s-2and 

1 iol^orLoasicresiduesingeneraOareparticularlyusefulforenhancedrecomhinan, 

'-mOOllll The invention also embraces nGPCR-x variants having 

mI lh a,resu,. f ro m useo f s P ee ifi cex P res,o„s yS ,ems. ^ 

S le.vageof.heOSTcomponentfrom.hedesiredpoiypepttde.Vanan.thatresuitrrom 

2 expression in other vector systems are also contemplated. 

,000112, ^ertionalvaaantsalsoincludefusionproteinswhereinthearninoterrrnnusandyorrhe 

carboxy terminus of nGPCR-x is/are fused to another polypepude. 
, mll3 corner aspect, the Mention provides deletion va^ants wherein one or more amin 

m leidresiduesinanGPCR-xpolypepddeareremoved. ^"^-^ 

terminiofthenGPCR-xpoly^ide.orw^^^ 

residues of nGPCR-x. Deletion variants, therefore, include all fragments of a nGPCR-x 

-.^W. also embraces polypeptide fragments of sequences selected from me 
[00011 consisting of SEQ ID NO:59 to SEQ ID NO: 1 16, wherein the fragments maintain 

biological (, g „ ligand binding and/or intracellular signaling) immunologic, properties of 

nGPCR-x polypeptide. 

,0001151 in one preferred embodiment of the invenuon. an isolate* nucleic acid molecu e 

homologous to sequences selected from the group consisting of SEQ ID N0.59 to SEQ H> 
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SEQ „, NO:59 .0 SEQ ID WW*, and fragments thereof. 

SEQ ID NO:59 to SEQ ID NO.l homologs . 

preparedbyanyofthemethodswe 10n variants „f „GPCR-x 

polyP ep.ides. S^v^'^^^^^^I-™- 
... rcs ,a U e S o,anGPCR-xpoWpephdea,erer„ovedan re ^ 

J s ubsritut,ons .ha. are also non-eonservauve. Conserv 
:t- „ t.,ki«c 9 1 or 4 below. 

S defined as set out ml ablest, J, substitutions have been 

introduced by mochftcatton of polynu contnbu t 10 n to secondary and 
= t er.,ar y pro,e,ns,r„c.»r, « Exemplary conser,a„ve 

(PCT/GB96/02197, filed 9/6/96), immediately below. 

Conservative Substitutions I 
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SIDE CHAIN 
OL^EACTERISTIC 

Aliphatic 
Non-polar 

Polar - uncharged 

Polar - charged 

Aromatic 
Other 



AMINO ACID 



GAP 
I LV 
CSTM 
NQ 

DE 

KR 

HFWY 
NQDE 



Other 

Table 3, below. 
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Table 3 
Conservative Substitutions II 



SIDE CHAIN 

ptt a R A CTFJUSTIC AMINO ACID 

Non-polar (hydrophobic) T , „ D 

A. Mphatic: ALIVP 

B. Aromatic: 1 

C. SulfuT-containing: M 

D. Borderline: G 
Uncharged-polar 

A. Hydroxyl: 

B. Amides: 

C. Sulfhydryl: C 

D. Borderline: G 
Positively Charged (Basic): K K n 
Negatively Charged (Acidic): D E 



STY 
NQ 



[000120] 

below 



As still another alternative, exemplary conservative substitutions are se, ou, ,n Table 4, 



Table 4 

Conservative Substitutions III 





Original Residue 


Exemplary Substitution 




Ala (A) 


Val, Leu, lie 




Arg (R) 


Lys, Gin, Asn 




Asn (N) 


Gin, His, Lys, Arg 




Asp(D) 


Glu 




Cys (C) 


Ser 




Gin (Q) 


Asn 




Glu (E) 


Asp 




His (H) 


Asn, Gin, Lys, Arg 




He (I) 


Leu, Val, Met, Ala, Phe, 




Leu (L) 


He, Val, Met, Ala, Phe 




Lys (K) 


Arg, Gin, Asn 




Met(M) 


Leu, Phe, He 




Phe(F) 


Leu, Val, He, Ala 




Pro(P) 


Gly 




Ser (S) 


Thr 




Thr (T) 


Ser 




Trp(W) 


Tyr 




Tyr(Y) 


Trp, Phe, Thr, Ser 




Val (V) 


He, Leu, Met, Phe, Ala 



[M om, .tshouldbeunderstoodthatthedefinttionofpolypepttdesoftheinventtcnisintendedto 
.neWepo.ypept.de.beanngmc^f.cat.onso.nertnaninsertion.deleUon.orsubsdtutiono 
amino acid residues. By way of example, the modifications may be covalent in nature, and 
include for example, chemica. bonding with polymers, „p,ds, other organic, and .norgan.c 
moieties. Such derives maybe prepared to mcrease circulating half4ifeofapolypept.de, or 
may be des.gned to improve the target.ng capac.t, of the polypept.de for desired cells. ..sues. 
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„ r organs. S.mUarly. the tnvent.on further embraces nGPCR-x po.ypep.ides that have been 
covalently mod.fied .0 include one or more water-soluble polymer attaches such as 
; iy e l h y le 8 ,yco^po,yo- 1 ye th y 1 e n e e ,,co 1 ,orpo 1 ,prop, 1 ene gl yc„,v a na i;l s,a 1 d,sp l ay 

diseases/conditions characterized by aberrant nGPCR-* activity. 
I0001221 ^reia.ede.bodimenunepresenttnven.tonprovtdescontpos.tionscompns.ng 
pUn r,edpo, yP e P ,,desonbeinve n ,,o„.Pre f erredc„ ra posi, i o„sco m p ri se,,nadd,,,o„,o,he 

enl.d or sol.d dUuent tba, serves as a phannaceuucal vehicle, exop.ent, or med,un, An 
saline solutions, polyethylene sorWan monolaurate. magnesrum stearate, methyl- 

glycerol, calcium phosphate, mineral oil, and cocoa butter. 
„" v.antstbatd.splay.igandbindingpropert.esofnativenOPCR-xandaree^s^ 
hl8 he rl ev«,.as .en as vanants mat provtde for eonstitutivelyacttve receptors, are pantcu,^ 

O providingce.Mar.tissueandanimalmodelsofc.seases/condiuonscharacten.edbyaberrant 
nGPCR-x activity. 

9M1Z4, TheOpro.ein.coupledreceptorfunctionsthroughaspeciHcheteron.menc 
f g uanme-nucleo,ide.b 1 nd, n gre gU ,a,orypro,ein ( 0.protein ) co U p,edto, h ein»^ 

Loprotem-coupWrceptormoiecule. According.,. the G prote.n-coupled rece ,„ asa 

Oprote.nsprovidesameanstoiso.ateguan.nenucleotides. Gpro.e,nsmaybe,so,a, d s,„g 
commercial., ava„ab,e a„,.-G protein antibod.es or tso.ated O prote.n.oup ed rece tors. 
S.mUarly, G protems ma, be detected t„ a sample tsolated us.ng commerca,., avatlable 
detectable anU-G prote.n anttbod.es or .solated G protem-coupled receptors. 
,000125, Accordmgtothepresen.invent.on.theisolatednGPCR-^.e.nsofthepresen 

Sucb methodology maybe -^P^-*^^™^^,, 
nGPCR-x protems specially bmd to G pnote.ns, they can be employed in any specfic use 
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where G protein specific affinity is reared such as those uses .here commercially available 

anti-G protein antibodies are employed. 

Antibodies 

,00012*] Also comprehended by the present invention are antibod.es («.,.. monoclonal and 
polyclonal ant.bod.es, single chain anttbodies, chimeric an.tbodles.bifanct.ona./blspecif.c 
^bodies, humanized antibodies, human antibod.es, and complementary determ.n.ng reg.on 
(CDR^gofted antibodies, includmg compounds which include CDR sequences wh,c„ 
specficallyrccognizeapolypepUdeof the invention) specfic for nGPCR-xor fragments 
thereof Preferred antibodies of the mvention are human an.ibod.es that are produced and 
.dentifledaccordrngto methods described ,„W093/ 1 1236, published June 20, 1993, which is 
incorporated herem by reference m its entirety. Ant.body fragment, .ncluding Fab, Fab , 
F(abl 2 and F„ are also provided by the invention. The term "spec.fic for," when used to 
describe antibod.es of the invention, indica.es tha, the variable reg,ons of the antibodies of the 

% i „v=„tionreco g „izeandh.„d„OPCR- X po,y 1I ep.>desexc,usivc ly ( i .,,areablc.odist.n g u,sh 

S „GPCR-x polypeptides from other known GPCR polypeptides by virtue of measurable 

S differences in binding affinity, despite the possible existence of localized sequence identity, 

% homology, or similarity between nGPCR-x and such polypeptides). 1. w.,1 be understood mat 

f spec,f,c anhbod.es may aiso interact with other proteins (for example, S. aureus protem A or 

i other antibod.es ,n ELBA techniques) through .nteractions with sequence, outs.de the vanable 

5 region of the ant.bod.es, and, in particular, m the consent regron of the molecule. Screenmg 

S assays to determine binding spec.fic.y of an antibody of the mvention are well Known and 

£ routinely practiced in the art. For a comprehensive discuss.on of such assays, see Harlow e, aL 

(Eds.), ArftaflaAUaimM^; Cold Spnng Harbor Laboratory; Cold Spring Harbor, 
NY0988) Chapter6. Antibodies that recognize and bind fragments of the nOPCR-x 
Polypeptides of the invention n also contemplated, provided tha, the antibodies are specfic for 
nGPCR-x polypeptides. Antibod.es of the mvention can be produced using any method well 
known and routinely practiced in the art. 
,0001271 The mvention provides an ant.body that .s specific for the nGPCR-x of the invention. 

Antihodyspecficty is described in greater detailbe.ow. However.it should beemphasized mat 
ant.bod.es that can be generated from polypeptides that have previously been desenbed m the 
hterature and that are capable of tenuously coss-reacting w.th nGPCR-x («,. due to the ^ 
fortuitous existence of a similar epitope in both polypeptides) are considered »cross-react,ve 
antibodies. Such cross-reactive antibodies are not antibodies that are "specfic" for nGPCR-x. 
The determination of whether an antibody is specfic for nGPCR-x or is cross-reactive w,.h 
another known receptor , made using any of several assays, such as Western blotting assays. 
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that are well known in the art. For identifying cells that express nGPCR-x and also for 
modulating nGPCR-x-ligand binding activity, antibodies that specifically bind to an 
extracellular epitope of the nGPCR-x are preferred. 
[000128] In one preferred variation, the invention provides monoclonal antibodies. Hybridomas 

that produce such antibod.es also are intended as aspects of the invention. In yet another 
variation, the invention provides a humanized antibody. Humanized antibodies are useful for in 
vivo therapeutic indications. 
[000129] In another variation, the invention provides a cell-free composition comprising 

polyclonal antibodies, wherein at least one of the antibodies is an antibody of the invention 
specific for nGPCR-x. Antisera isolated from an animal is an exemplary composition, as is a 
composition comprising an antibody fraction of an antisera that has been resuspended in water 
or in another diluent, excipient, or carrier. 
gO0O13O] In still another related embodiment, the invention provides an anti-idiotypic antibody 

m specific for an antibody that is specific for nGPCR-x. 

I[000131] It is well known that antibodies contain relatively small antigen binding domains that can 

$ b e isolated chemically or by recombinant techniques. Such domains are useful nGPCR-x 

% binding molecules themselves, and also may be reintroduced into human antibodies, or fused to 

L toxins or other polypeptides. Thus, in still another embodiment, the invention provides a 

£ polypeptide comprising a fragment of a nGPCR-x-specific antibody, wherein the fragment and 

| the polypeptide bind to the nGPCR-x. By way of non-limiting example, the invention provides 

P polypeptides that are single chain antibodies and CDR-grafted antibodies. 

^ [000132] Non-human antibodies may be humanized by any of the methods known in the art. In 

one method, the non-human CDRs are inserted into a human antibody or consensus antibody 
framework sequence. Further changes can then be introduced into the antibody framework to 
modulate affinity or immunogenicity. 
[000133] Antibodies of the invention are useful for, e.g., therapeutic purposes (by modulating 

activity of nGPCR-x), diagnostic purposes to detect or quantitate nGPCR-x, and purification of 
nGPCR-x. Kits comprising an antibody of the invention for any of the purposes described 
herem are also comprehended. In general, a kit of the invention also includes a control antigen 
for which the antibody is immunospecific. 
Compositions 

[000134] Mutations in the nGPCR-x gene that result in loss of normal function of the nGPCR-x 

& ene product underlie nGPCR-x-related human disease states. The invention comprehends gene 
therapy to restore nGPCR-x activity to treat those disease states. Delivery of a functional 
nGPCR-x gene to appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and 
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more pan.cuiarly v,ra, vectors (,,, adenovirus, adcno-associated vi^s, or a retrovirus), or „ 
*o by use of phys.ca! DNA transfer methods (..,. liposomes or chemica, treatments,. See. for 

63-S4 , m and Mite. 455-460 ,1992). Alternatively, ,s 

contemplated thattn other human dtsease states, preventing the expression of, or inhibiting the 
acttvrty of nGPCR-x win be usefu. in treating disease states. 1. is contended that antisense 
therapy or gene therapy could be apphed to negatively regulate the expression of nOPCR-x. 
,„00,35] Another aspect of the present invention is directed to compositions, induding 

pharrnaceutica.cornpos.tions.compnsinganyofmenucle.cacidmoiecmesorrecomb.nant 

Expression vectors descrtbed above and an acceptable earner or dUuent. Preferably, the earner 
cdduentisph— really acce P ,ab,e. Suable earners a« desenbed in the most recent 
- edition of Re^.onS P^aceuUcal Seizes, A. Osol, a standard reference text ,n tins field, 

S w ^ i ,i«-p^l^n 1 ,»^ini»«.^.P^^«>'^«' m ™« 
= S.ohumanse^album.n.L.posomesandnonat.ueousveh.dessuchasfrxedoilsmayaUobe 
P used The formulations are sterilized by commonly used techniques. 

%mm Also withm the scope of the invention are compositions composing polypeptides, 
1 polynucleotides, or antibodies of the invention that have been formulated with, , g ., a 

3 pharmaceutically acceptable carrier. 

SoOOOT The invention also provides methods of using an.ibod.es of the invention. For example. 
5 .heinventionprov.desame.hodformod^a.ingligandbindingofanGPCR.xcomptistng.he 

step of contacting the nGPCR-x with an antibody specific for the nGPCR-x, under conditions 

wherein the antibody binds the receptor. 
[0M1381 Asd i s cussedabove,tisweU k nown,hatGPCRsareexpressed.nman y d,ferenU,«ues 

and regions, including in the brain. GPCRs that may be expressed in die brain, such as nGPCR- 
x provide an indication that abenant nGPCR-x signal.ng activity may correlate with one or 
more neurological or psychological disorders. The invention a,so provides a memod for treating 
aneuro.og.ca. or psychiatnc disorder comprising , he s,ep of adm.nis.enng to a mamma ,„ need 
of such treatment an amount of an antibody-like polypeptide of the invention that is sufficient to 
modu.atehgandbinding.oanGPCR-xinneuronsofthemammal.nGPCR-xmaya.sobe 
expressedinothertissues, including but no, hmtted to. penphera, blood ,ymphocytes, pancreas, 
ovary uterus, testis, salivary gland, thyrotd gland, kidney, adrenal gland, live, bone marrow, 
prostate, fetal liver. co,on, muscle, and fetal brarn, and may be found in many other tissues. 
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Within the bram.nGPCR-xmKNA hHlum calld a,e nucleus, and medulla. 

M.ed.cfron.al.obe.nypo.halamus.pous.eerehellum.cauda.e, 

WtS lodiK c^ to kits, including phMmaceuiioalkiis. The kits can 

[M01391 Tneprcsenunvenbonis^ ^ above , my of , h e polypcp^descnbed 
comprise any of the nucleic add molecules des ^ ^ ^ ^ 

[0001401 ^^^^ZZZZ^L*-**** 

group consisting of SEQ ID comp lements of the sequences 

m and fragments; and (b) detecting xnc f 

1 indication of the disease. the disease is selected from the group 

Huntington's disease ot Toureue Syn mt>vement disorders, including 

at axias,supra„uclearpa, S y,«. ) ,infecUons^ ^ 
m etabo.ic and cardiovascular diseases and disorders <^ , 
tolerance.dyslipiden^ 

infarction, cardiomyopathies, atberoscleros,, eic), prohfei* ^ ^ 
| rep ,acemen t ,polyeyst.c„var,ansyr,dr„me,a,op«c,a, e .c.),andsex 



others. 
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controls anchor instructions. in 

,^.„..«i..-».— *— ^ m „ Mm ,.* 



cells. 



oUg „„ U —,a g cn iSt s and agists, and,n W «orso f pro t c inta ases. 

Methods of taducing" response inducing „ immune 

[000148] -o th e r aspec t o f U,ep re se„unvenUo„.s^ -mi ,^ tttta _ rt - 
response in a mammal agams. a polype** of me 
^ of *. polypeptide suff.aen, t o ,ndnce an .mmune response. 
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dep e n de„ lOTth ea„, ma . spaces, s, Z e„ ftt ,ea„ im aUndt h e„Re but c a „ be de.enn.neabythose 

skilled in the art. 

Methods of identifying Hgands 

assay comprises the steps of: (a) con.act.ng a composite compns.ng a nGPCR-x 
compound suspc c,ed of b,„d,„ g nGPC R -x ; and W^asunngb.nd.ng between, be co ra po U na 
and nGPCR-x. *. one vanafon, the eomposttion compnses a eel, expressing nGPCR-x on ,.s 
surface hanothervanation.isolatednGPCR-xorcenmembranesccmpnsingnGPCR-xare 
employed. The bi„d,ng maybe measured d,rec.,y, e. 8 „ b, using a labeled compounder may 
„GPCR-xmducedb y ,hec om pound(or m as„nngcha„gesmthe 1 eve 1 o f n G PCR-xs, g „a 1 n g ,. 
assays,nc 1 udmg,butnot„mitedto,,,v i v 0 mode 1 s,,„c„nr,rmoro. U anti,»teb,nd,ng,onGPCR- 
Luw"' Specific b,ndin g mo,ecu,es, tnc.uding natura. ligands andsynthedc compounds, can be 

S pre fe ra b,y,ce ll sexp re ssm g suc hP r« i uc t s. Binding partners are useful for purifying nGPCR-x 

* products - detection or auannf.cation of nGPCR-x products in fluid and tissue samp.es usmg 

h L„, o.ea.procedures.Bindingmo^esa.aisomanifesUyusefuUnmc.uiaung 

£ ( ,,,b,oe«ng,inh,b i .,n S ors,imu 1 at 1 „g)b,o I ogica,act,v,tiesofnGPCR-x,espec,al,y.hose 

£ activities involved in signal transduction. 

I(Mm5ll TneDNAandaminoactdsec.uenceinfonnadonprovidedbythepresenttnvent.naiso 

rdentification of b,nding partner compounds of nGPCR-x po,ypep.,des provrdes candrd tes or 
merapeuttc or prophy.actic tntcrvenUon tn patho.ogtes associated »ith nGPCR-x norma, and 
aberrant biological activity. 

I „soludona S sa y s,me,hc.sof.beinve„, I oncomprise. h estep S of(a)con,ac,nganGPCR-x 
pCypept.de with one or more candidate bindmg partner compounds and (b) tdenufymg the 
Impounds tha, b.nd to lh e „GPCR-x polypeptide. Identrfrcation of the compoun^ that bmd 
the nGPCR-x polypept.de can be achreved by isolating the nGPCR-x poiypeptide/bm tng 

A „add.«,ona, step of characterizing the physical, bio,og,ca,, and/or biochemrca, propert.es of 
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wherem compounds tdenufied as b.nd.ng nOPCR * may ^ 

a*\* to rnnfirm or quantitate binding to nOftRx. u 
not limited to, mvzva models, to contirm or q Monospecific 
nGPCR-xpolypepude/bindingpannercomplctsisolatedusingananti y 

partner compound comprises a label or g a sleD of isolating the nGPCR-x 

invention totdenufybindtngpannercompoundstnCudeasepo s g 

tag of .his type is a poly-msfdme sequence, genera) y ^ 

— ~; d i^rr^-— ---- 

FLAG* tag (Eastman Kodak, Rochester, t, 

embraced by the invention. , v lhc inv e„ t ,on provtdes a method comprising the 

steps of (a) contacting an immob.hzed nGPCR x polyp P 
compou„dand<b)detec,m g «ngof^^ 

I „an a l,ema, i veembod,men,.hecandida,eb.ndtngpar«^ f the metods wcll 

bmdingofnGPCR-xtsdetected. IrnmobUtzatton is accom '* d rcsm , as 

— n"— I^T— - 

well as non-covalent, high attmuy 
slrept av,d^^ 

Detecttonofbtndtngcanbeaccompltshed ^ 

notimmobilized, <ii) using of a fluorescent label on the laW on me „ 0D . 

stepsofcontactinganGPCR-xpoi^ 
calciumfluxor other physiologic^ 
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h h,nris nGPCR-x or a nucleic add molecule encoding the 

including, but not limited to, gpl-shift assays, captation, cross 

phage-basedexpress^^^ 

/* ^ hvhrid analysis southwestern analysis, ELlbA, ana me 

biolo gic « chem.ca! ongm. The me » s , »f, »P, 'H>, a 



biologic or cnerruom 

f ,„ce,a W ,ac— ^^"^7^71. 1J 10 , „„,pep t ,de 

= e*a m ne .he d.mWion in comp.e* fo»a«on hen.ee* nGPCR-x and 

I compound being tested. o rr eenins for compounds 

Drag Dev. Kes., 1994, 53, 373-398; Rogers, Drwg Discovery ^'^^^^ made from the 
ce.nineexpressmg.herecomb^.pro.eincanbede.eaedmHTS assays, 



DOCKETNO,0#US1 • PATENT 

standard ways, including filtration of the receptor-Hgand complex to separate bound ligand from 
unbound Hgand (Williams, Med. Res. Re,, 1991, 11, 147-184; Sweetnam et al,J. Natural 
Products 1993, 56, 441-455). Alternative methods include a scintillation proximity assay 
(SPA) ora FlashPlate format in wh.ch such separation is unnecessary (Nakayama, Cur. Opinion 
Drug Disc. Dev., 1998, 1, 85-91 Bosse et al, J. Biomolecular Screening, 1998, 3, 285-292.)- 
Binding of fluorescent ligands can be detected in various ways, including fluorescence energy 
transfer (FRET), direct spectrophotofluorometric analysis of bound ligand, or fluorescence 
polanzation (Rogers, Drug Discovery Today, 1997, 2, 156-160; Hill, Cur. Opinion Drug Disc. 
Dev., 1998, i, 92-97). 

[000159] Other assays may be used to identify specific ligands of a nGPCR-x receptor, including 

assays that identify ligands of the target protein through measuring direct binding of test ligands 
to the target protein, as well as assays that identify ligands of target proteins through affinity 
ultrafiltration with ion spray mass spectroscopy/HPLC methods or other physical and analytical 
1 methods Alternatively, such binding interactions are evaluated indirectly using the yeast two- 

% hybrid system described in fields et al, Nature, 340:245-246 (1989), and Fields et al, Trends m 

| Genetlcs 10: 286-292(1994),bothofwhichareincorporatedhereinbyreferenc 6 . The two- 

5 hybrid system is a genetic assay for detecting interactions between two proteins or polypeptides. 

* ft can be used to identify proteins that bind to a known protein of interest, or to delineate 

O domains or residues critical for an interaction. Variations on this methodology have been 

£ developed to clone genes that encode DNA binding proteins, to identify peptides that bind to a 

5 protein and to screen for drugs. The two-hybrid system exploits the ability of a pair of 

" interacting proteins to bring a transcription activation domain into close proximity with a DNA 

binding domain that binds to an upstream activation sequence (UAS) of a reporter gene, and ,s 
generally performed in yeast. The assay requires the construction of two hybnd genes encoding 
(1) a DNA-bmding domain that is fused to a first protein and (2) an activation domain fused to a 
second protein. The DNA-binding domain targets the first hybnd protein to the UAS of the 
reporter gene; however, because most proteins lack an activation domain, this DNA-binding 
hybnd protein does not activate transcription of the reporter gene. The second hybrid protein, 
which contains the activation domain, cannot by itself activate expression of the reporter gene 
because it does not bind the UAS. However, when both hybrid proteins are present, the 
noncovalent interaction of the first and second proteins tethers the activation domain to the 
UAS, activating transcription of the reporter gene. For example, when the first protein is a 
GPCR gene product, or fragment thereof, that is known to interact with another protein or 
nucleic acid, this assay can be used to detect agents that interfere with the binding interaction. 
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Expression of the reporter gene is monitored as different test agents are added to the system. 
The presence of an inhibitory agent results in lack of a reporter signal. 
[000160] The yeast two-hybnd assay can also be used to identify proteins that bind to the gene 

product. In an assay to identify proteins that bind to a nGPCR-x receptor, or fragment thereof, a 
fusion polynucleotide encoding both a nGPCR-x receptor (or fragment) and a UAS binding 
domain (i.e., a first protein) may be used. In addition, a large number of hybrid genes each 
encoding a different second protein fused to an activation domain are produced and screened in 
the assay. Typically, the second protein is encoded by one or more members of a total cDNA or 
genomic DNA fusion library, with each second proton-coding region being fused to the 
activation domain. Tins system is applicable to a wide variety of proteins, and it is not even 
necessary to know the identity or function of the second binding protein. The system is highly 
sensitive and can detect interactions not revealed by other methods; even transient interactions 

c may trigger transection to produce a stable mRNA that can be repeatedly translated to yield the 

y reporter protein. 

$001*1] Other assays may be used to search for agents that bind to the target protein. One such 
% screening method to identify direct binding of test ligands to a target protein is described in U.S. 
1 Patent No. 5,585,277, incorporated herein by reference. This method relies on the principle that 

proteins generally exist as a mixture of folded and unfolded states, and continually alternate 
I between the two states. When a test ligand binds to the folded form of a target protein (i.e., 
1 when the test ligand is a ligand of the target protein), the target protein molecule bound by the 
1 ligand remains in its folded state. Thus, the folded target protein is present to a greater extent in 
^ the presence of a test ligand which b.nds the target protein, than in the absence of a ligand. 

Binding of the ligand to the target protein can be determined by any method that distinguishes 
between the folded and unfolded states of the target protein. The function of the target protein 
need not be known in order for this assay to be performed. Virtually any agent can be assessed 
by this method as a test ligand, including, but not limited to, metals, polypeptides, proteins, 
lipids, polysaccharides, polynucleotides and small organic molecules. 
[000162] ' Another method for identifying ligands of a target protein is described in Wieboldt et al, 
Anal. Chem., 69: 1683-1691 (1997), incorporated herein by reference. This technique screens 
combinatorial libraries of 20-30 agents at a time in solution phase for binding to the target 
protein. Agents that bind to the target protein are separated from other library components by 
simple membrane washing. The specifically selected molecules that are retained on the filter are 
subsequently liberated from the target protein and analyzed by HPLC and pneumatically 
assisted electrospray (ion spray) ionization mass spectroscopy. This procedure selects library 
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components with the grea.es, affinity for the ,arg= t protein, and i. particularly useful for sma„ 

molecule libraries. 

[000163) Other embodiments of the invention comprise using competitive screening assays ,n 
which neutralizing antibodies capable of binding a polypeptide of the invention specifically 
compete w,,h a test compound for binding to the polypeptide. In this manner, the an.ibod.es can 
be used to detect the presence of any peptide that shares one or more antigenic determinants 
with nGPCR-x. Radiolabeled competi.ive binding studies are described in A.H. Lin el al. 
Antimicrobial Agents and Chemotherapy, 1997, vol. 41, no. 10. pp. 2 127-2131, the disclosure of 
which is incorporated herein by reference in its endrety. 
Identification of modulating agents 
[000164] The invention also provides methods for .dentifying a modulator of binding between a 
nGPCR-x and a nGPCR-x binding partner, composing the steps of. (a) contacting a nGPCR-x 
binding partner and a composition comprising a nGPCR-x m the presence and in the absence of 
S a putative modulator compound; (b) detecting binding between the binding partner and the 

i „GPCR-x; and (c) identifying a putative modulator compound or a modulator compound ,n v,ew 
% „, decreased or increased binding between the binding partner and the nGPCR-x m the presence 
9 of the putative modulator, as compared to binding in the absence of the putative modulator. 
= Following steps (a) and (b), compounds identified as modulating binding between nGPCR-x and 
q a nGPCR-x binding partner may be tested in other assays including, but no. hunted to, m v,v 0 
5 models, to confirm or quantitate modulation of binding to nGPCR-x. 
&00165] nOPCR-x binding partners that stimulate nGPCR-x activity are useful as agonists ,n 
- disease states or conditions characterized by insufficient nGPCR-x signaling (e.g., as a result of 
insufficient activity of anGPCR-x ligand). nGPCR-x binding partners that block iigand- 
medrated nGPCR-x signaling are useful as nGPCR-x antagonists to treat disease states or 
conditions charac.er.zed by excessive „GPCR-x signaling. In addition nGPCR-x modulators in 
general, as well as nGPCR-x polynucleotides and polypeptides, are useful in diagnostic assays 
for such diseases or conditions. 
[000166] In another aspect, the invention provides methods for treating a disease or abnormal 

condition by adm.nis.enng to a patient in need of such treatment a substance that modulates the 
activity or expression of a polypeptide having sequences selected from the group consisting of 
SEQ ID NO:59 to SEQ ID NO: 116. 
[000,67] Agents tha, modulate (/.,, increase, decrease, or block) nGPCR-x activity or expression 
may be identified by incubating a putative modulator w,th a cell containing a nGPCR-x 
poiypeptide or polynucleotide and de,ermin,ng the effec, of ,he putative modulator on nGPCR-x 
activity or express.on. The selectivity of a compound mat modulates the activity of nGPCR-x 
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can be evaluated by comparing its effects on nGPCR-x to its effect on other GPCR compounds. 
Following identification of compounds that modulate nGPCR-x activity or express.on, such 
compounds may be further tested in other assays including, but not limited to, in vivo models, in 
order to confirm or quantitate their activity. Selective modulators may include, for example, 
antibodies and other proteins, peptides, or organic molecules that specifically bind to a nGPCR- 
x polypeptide or a nGPCR-x-encoding nucleic acid. Modulators of nGPCR-x activity will be 
therapeutically useful in treatment of diseases and physiological conditions in which normal or 
aberrant nGPCR-x activity is involved. nGPCR-x polynucleotides, polypeptides, and 
modulators may be used in the treatment of such diseases and conditions as infections, such as 
viral infections caused by fflV-1 or HIV-2; pain; cancers; metabolic and cardiovascular diseases 
and disorders (e.g., type 2 diabetes, impaired glucose tolerance, dyslipidemia, obesity, anorexia, 
hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.); Parkinson's disease; and psychotic and neurological disorders, including 
i schizophrenia, migraine, ADHH, major depression, anxiety, mental disorder, man,c depression, 

5 delirium, dementia, severe mental retardation and dyskinesias, such as Huntington's disease or 

| Tourette's Syndrome, among others. nGPCR-x polynucleotides and polypeptides, as well as 

% nGPCR-x modulators, may also be used in diagnostic assays for such diseases or conditions. 

fo00168] Methods of the invention to identify modulators include variations on any of the methods 

1 described above to identify binding partner compounds, the variations including techniques 

£ wherein a binding partner compound has been identified and the binding assay is earned out in 
S the presence and absence of a candidate modulator. A modulator is identified in those instances 

^ where binding between the nGPCR-x polypeptide and the binding partner compound changes in 

the presence of the candidate modulator compared to binding in the absence of the candidate 
modulator compound. A modulator that increases binding between the nGPCR-x polypeptide 
and the binding partner compound is described as an enhancer or activator, and a modulator that 
decreases binding between the nGPCR-x polypeptide and the binding partner compound is 
described as an inhibitor. Following identification of modulators, such compounds may be 
further tested in other assays including, but not limited to, in vivo models, in order to confirm or 
quantitate their activity as modulators. 
[000169] The invention also comprehends high-throughput screening (HTS) assays to identify 

compounds that interact with or inhibit biological activity (i.e., affect enzymatic activity, 
binding activity, etc.) of a nGPCR-x polypeptide. HTS assays permit screening of large 
numbers of compounds in an efficient manner. Cell-based HTS systems are contemplated to 
investigate nGPCR-x receptor-ligand interaction. HTS assays are designed to identify "hits" or 
"lead compounds" having the desired property, from which modifications can be designed to 
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f( - " h ;t" or "lead compound isotten 
a n„ rhemical modification ot the hit or ieau y 
im prove the desired property. Chemica! h , tween the "hit" and the nGPCR-x 

Kasedonanidentifiabiestructure/acttvityrelationshipbet.een^ 

polypeptide. ds Qf ldentify ing compounds 

nGPCR-x with a compound, and de.ermm.ng ^ 

nGPCR-x, such compounds can oe iunn 
I .nvivomodeU.morder.oconnrmorc^^^^ 

1 inany ofavano ly ofd rog sc re en,n gl echn, q uc, The ornpon ^ ^ 

i , nS uch a test n,ay be ,n any form, preferably for example, measam .he 

£ ona ccl,su rf aceor,oca.ed,n,racen„larly. ^'"^^ 

' Oiled ,n .he art can examine .he d.mmubon m complex lorma., 

The acuv,.y of nGPCR polyp ed ^ 
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nucleotides, lipids, odorants, and photons. Altern ^ y, 

including, but 

,ocaliza.ion. I nvarionsembodimen K of.heme,hod,.heassay m 
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Luciferase assay, a FLIPR assay for intracellular Ca 2+ concentration, a autogenesis assay, a 
MAP Kinase activity assay, an arachidonic acid release assay (e.g., using [ 3 H]-aiachidonic acid), 
and an assay for extracellular acidification rates, as well as other binding or function-based 
assays of nGPCR-x activity that are generally known in the art. In several of these 
embodiments, the invention comprehends the inclusion of any of the G proteins known in the 
art, such as G 16 , G 15 , or chimeric G qd5 , G qs5 , G qo5 , G q25 , and the like. nGPCR-x activity can be 
determined by methodologies that are used to assay for FaRP activity, which is well known to 
those skilled in the art. Biological activities of nGPCR-x receptors according to the invention 
include, but are not limited to, the binding of a natural or an unnatural ligand, as well as any one 
of the functional activities of GPCRs known in the art. Non-limiting examples of GPCR 
activities include transmembrane signaling of various forms, which may involve G protein 
association and/or the exertion of an influence over G protein binding of various guanidylate 
nucleotides; another exemplary activity of GPCRs is the binding of accessory proteins or 
S polypeptides that differ from known G proteins. 

$00173] The modulators of the invention exhibit a variety of chemical structures, which can be 

i generally grouped into non-peptide mimetics of natural GPCR receptor ligands, peptide and 

% non-peptide allostenc effectors of GPCR receptors, and peptides that may function as activators 

P or inhibitors (competitive, uncompetitive and non-competitive) (e.g., antibody products) of 

q GPCR receptors. The invention does not restrict the sources for suitable modulators, which may 

| be obtained from natural sources such as plant, animal or mineral extracts, or non-natural 

5 sources such as small molecule libraries, including the products of combinatorial chemical 

I approaches to library construction, and peptide libraries. Examples of peptide modulators of 

GPCR receptors exhibit the following primary structures: GLGPRPLRFamide, 
GNSFLRFamide, GGPQGPLRFamide, GPSGPLRFamide, PDVDHVFLRFamide, and pyro- 
EDVDHVFLRFamide. 

[000174] Other assays can be used to examine enzymatic activity including, but not limited to, 

photometric, radiometric, HPLC, electrochemical, and the like, which are described in, for 
example, Enzyme Assays: A Practical Approach, eds. R. Eisenthal and M. J. Danson, 1992, 
Oxford University Press, which is incorporated herein by reference in its entirety. 

[000175] The use of cDNAs encoding GPCRs in drug discovery programs is well-known; assays 

capable of testing thousands of unknown compounds per day in high-throughput screens (HTSs) 
are thoroughly documented. The literature is replete with examples of the use of radiolabeled 
ligands in HTS binding assays for drug discovery (see Williams, Medicinal Research Reviews, 
1991, 11, 147-184.; Sweetnam, et ai, J. Natural Products, 1993, 56, 441-455 for review). 
Recombinant receptors are preferred for binding assay HTS because they allow for better 
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material, and can be used in a broad vanety of formats (see Hodgson, 

I 

; - systems results in a vanety of biological respons 

m S> . f , rT p rR bv an agonist results in exchange of bound UDVlor 

W 777» 33) One can a,so use .h,s binding *ea W Uyo„, S «s.ob,„d 
1996, 7, 729 733). of a ^ agonis , 0ne could 

ability to survive in the absence 01 a & 

n . u 1997 25 487-494); changes in intracellular Ca 

(Pausch, Trends in Biotechnology, 1997, 4» ^ 
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concentration as measured by fluorescent dyes (Murphy, « Or. D»* ««. 

1998 I 192-199). Fluorescence changes can also be used to monitor hgand-induced changes in 
membrane potential or intracellular pH; an aulomated system suitable for HTS has been 
described for these pulses (Schroeder, e t «l, I Blo^leciar Screening UK L 75-80). 
Melanophores prepared from Xenopus laevis show a Hgand-dependen, change in pigment 
organization in response to hetemlogous OPCR activation; this response is adaptable to OTS 
format (layawickreme e, aL Cur. OpMon W. * ««34,. Assays are also 

available for the measurement of common second messengers, including cAMP. 
phosphoinositides and arachidonic acid, but these are not generally preferred for HTS. 
rOOOmi Preferred methods of HTS employing these receptors include permanently transfected 

CHO ce..s, ,n which agonists and antagonists can be identified by the ability to specifically alter 
the binding of OTPv^S] in membranes prepared from these cells, h another embodimen, of 
the invention, permanently transfected CHO cells could be used for the preparation of 

1 membranes which contain significant amounts of the recombinant receptor proteins; these 
% membrane preparations would then be used in receptor binding assays, employing the 

2 radiolabeledligandspecficfortheparticularreceptor. Alternatively, a functional assay.suchas 
i ffuorescentmonitonngof ligand-induced changes in interna, <** concentration ormem rane 

orincombinationwouldbepreferredforHTS. Equally preferred would be an alternative tyre 

3 „fmannnaliance,l,suchasHEK-293orCOScel.s,insim. ! arforma,, More prefened would 
% bepermanent,y™sfectedi„sec,ce 1 ,.ines,suchas Dro ^M a S 2 ce„s. Even more preyed 
P would be recombinant yeast cells expressing the DrosopHil* faster receptors in HTS 

formats well known to those skilled in the art ( e . g ., Pa-h, Trends in B io,ecMolo g y, 1997, 15, 

487-494). . 
,0001821 The invention contemplates a multitude of assays to screen and identify inhibitors of 
UgandbindingtonGPCR-xreceptors.moneexample.thenGPCR-.recep.orisimmobUized 

and inte^Uonwithabindingpanneris assessed in the presence and absence ofacandidate 
modulator such as an inhibitor compound. In another example, interaction between the nGPCR- 
x receptor and its binding partner is assessed in a solution assay, bom in the presence and 
absence of a candidate inhibitor compound. !n either assay, an inhibitor is identified as a 
compound that decreases binding between the nGPCR-x receptor and its binding partner. 
Following die identification of compounds which inhibit ligand binding ,o nOPCR-x recep.ois, 
such compounds may be further tested in other assays including, bu, no, limited to, „ „» 
models, inorder to confirm or ouantitate their activity. Another contemplated assay involves a 
variation of the dihybrid assay wherein an inhibitor of protein/protein interactions tsidentified 
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by detection of a positive signal in a transformed or transfected host cell, as described in PCT 
publication number WO 95/20652, published August 3, 1995. 
[000183] Candidate modulators contemplated by the invention include compounds selected from 
libraries of either potential activators or potential inhibitors. There are a number of different 
Hbranes used for the identification of small molecule modulators, including: (1) chemical 
libraries, (2) natural product libraries, and (3) combinatorial Hbranes comprised of random 
peptides, oligonucleotides or organic molecules. Chemical libraries consist of random chemical 
structures, some of which are analogs of known compounds or analogs of compounds that have 
been identified as "hits" or "leads" in other drug discovery screens, some of which are derived 
from natural products, and some of which arise from non-directed synthetic organic chermstry. 
Natural product libraries are collections of microorganisms, animals, plants, or marine 
organisms which are used to create mixtures for screening by: (1) fermentation and extraction 
of broths from soil, plant or marine microorganisms or (2) extraction of plants or manne 
S orgaril sms. Natural product libraries include polyketides, non-nbosomal peptides, and variants 

S (non-naturally occurring) thereof. For a review, see Science 282:63-68 (1998). Combinatorial 

3 Hbranes are composed of large numbers of peptides, oligonucleotides, or organic compounds as 
% a mixture. These libraries are relatively easy to prepare by traditional automated synthesis 

F methods, PCR, cloning, or proprietary synthetic methods. Of particular interest are non-peptide 

O combinatorial libraries. Still other libraries of interest include peptide, protein, peptidomrmetic, 
S multiparas synthetic collection, recombinatorial, and polypeptide libraries. For a review of 

!! combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. Biotechnol. 
P 8-701-707 (1997). Identification of modulators through use of the various Hbranes described 

herein permits modification of the candidate "hit" (or "lead") to optimize the capacity of the 
"hit" to modulate activity. 
[000184] Still other candidate inhibitors contemplated by the invention can be designed and 

include soluble forms of binding partners, as well as such binding partners as chimeric, or 
fusion, proteins. A "binding partner" as used herein broadly encompasses non-peptide 
modulators, as well as such peptide modulators as neuropeptides other than natural ligands, 
antibodies, antibody fragments, and modified compounds comprising antibody domains that are 
immunospecific for the expression product of the identified nGPCR-x gene. 
[000185] The polypeptides of the invention are employed as a research tool for identification, 
characterization and purification of interacting, regulatory proteins. Appropriate labels are 
incorporated into the polypeptides of the invention by various methods known in the art and the 
polypeptides are used to capture interacting molecules. For example, molecules are incubated 
with the labeled polypeptides, washed to remove unbound polypeptides, and the polypeptide 
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of the earner or other ingredients will depend on the specific route of administration and 
particular embodiment of the invention to be administered. Examples of techniques and 
protocols that are useful in this context are, inter alia, found in Remington's Pharmaceutical 
Sciences, 16 th edition, Osol, A (ed.), 1980, which is incorporated herein by reference in its 
entirety. 

[000190] The dosage of these low molecular weight compounds will depend on the disease state 

or condition to be treated and other clinical factors such as weight and condition of the human or 
animal and the route of administration of the compound. For treating human or animals, 
between approximately 0.5 mg/kg of body weight to 500 mg/kg of body weight of the 
compound can be administered. Therapy is typically administered at lower dosages and is 
continued until the desired therapeutic outcome is observed. 
[000191] The present compounds and methods, including nucleic acid molecules, polypeptides, 

antibodies, compounds identified by the screening methods described herein, have a variety of 
5 pharmaceutical applications and may be used, for example, to treat or prevent unregulated 

|{1 cellular growth, such as cancer cell and tumor growth. In a particular embodiment, the present 

jl molecules are used in gene therapy. For a review of gene therapy procedures, see e.g. 
£ Anderson, Science, 1992, 256, 808-813, which is incorporated herein by reference in its entirety. 

[000192] The present invention also encompasses a method of agonizing (stimulating) or 
:L ! antagonizing a nGPCR-x natural binding partner associated activity in a mammal comprising 

5 administering to said mammal an agonist or antagonist to one of the above disclosed 
K polypeptides in an amount sufficient to effect said agonism or antagonism. One embodiment of 

^ the present invention, then, is a method of treating diseases in a mammal with an agonist or 

antagonist of the protein of the present invention comprises administering the agonist or 
antagonist to a mammal in an amount sufficient to agonize or antagonize nGPCR-x-associated 
functions. 

[000193] In an effort to discover novel treatments for diseases, biomedical researchers and 

chemists have designed, synthesized, and tested molecules that modulate the function of G 
protein coupled receptors. Some small organic molecules form a class of compounds that 
modulate the function of G protein coupled receptors. 

[000194] Exemplary diseases and conditions amenable to treatment based on the present invention 

include, but are not limited to, thyroid disorders (e.g. thyreotoxicosis, myxoedema); renal 
failure; inflammatory conditions (e.g., Chron's disease); diseases related to cell differentiation 
and homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS 
disorders (e.g., pain including migraine; stroke; psychotic and neurological disorders, including 
anxiety, ment'al disorder, manic depression, anxiety, generalized anxiety disorder, post- 
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traumatic-stress disorder, depression, bipolar disorder, delirium, dementia, severe mental 
retardation; dyskinesias, such as Huntington's disease or Tourette's Syndrome; attention 
disorders including ADD and ADHD, and degenerative disorders such as Parkinson's, 
Alzheimer's; movement disorders, including ataxias, supranuclear palsy, etc.); infections, such 
as viral infections caused by HIV-1 or HIV-2; metabolic and cardiovascular diseases and 
disorders (e.g., type 2 diabetes, impaired glucose tolerance, dyshpidemia, obesity, anorexia, 
hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.); proliferative diseases and cancers (e.g., different cancers such as breast, 
colon, lung, etc., and hyperproliferative disorders such as psoriasis, prostate hyperplasia, etc.); 
hormonal disorders (e.g., male/female hormonal replacement, polycystic ovanan syndrome, 
alopecia, etc.); sexual dysfunction, among others. 
[000195] Methods of determining the dosages of compounds to be administered to a patient and 

modes of administering compounds to an organism are disclosed in U.S. Application Serial No. 
i 08/702,282, filed August 23, 1996 and International patent publication number WO 96/22976, 

% published August 1 1996, both of which are incorporated herein by reference in their entirety, 

I including any drawings, figures or tables. Those skilled in the art will appreciate that such 
| descriptions are applicable to the present invention and can be easily adapted to it. 

§00196] The proper dosage depends on various factors such as the type of disease being treated, 

O t he particular composition being used and the size and physiological condition of the patient. 

IS Therapeutically effective doses for the compounds described herein can be estimated initially 

5 from cell culture and animal models. For example, a dose can be formulated in animal models 

? to achieve a circulating concentration range that initially takes into account the IC 50 as 

determined in cell culture assays. The animal model data can be used to more accurately 
determine useful doses in humans. 
[000197] Plasma half-life and biodistribution of the drug and metabolites in the plasma, tumors 
and major organs can also be determined to facilitate the selection of drugs most appropriate to 
inhibit a disorder. Such measurements can be earned out. For example, HPLC analysis can be 
performed on the plasma of animals treated with the drug and the location of radiolabeled 
compounds can be determined using detection methods such as X-ray, CAT scan and MRI. 
Compounds that show potent inhibitory activity in the screening assays, but have poor 
pharmacokinetic characteristics, can be optimized by altering the chemical structure and 
retesting. In this regard, compounds displaying good pharmacokinetic characteristics can be 
used as a model. 

[000198] Toxicity studies can also be carried out by measuring the blood cell composition. For 

example, toxicity studies can be carried out in a suitable animal model as follows: 1) the 
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compound is administered to mice (an untreated control mouse should also be used); 2) blood 

samples are periodically obtained via the tail ve.n from one mouse in each treatment group; and 

3) the samples are analyzed for red and white blood cell counts, blood cell composition and the 

percent of lymphocytes versus polymorphonuclear cells. A comparison of results for each 

dosing regime with the controls indicates if toxicity is present. 

[000199] At the termination of each toxicity study, further studies can be carried out by sacrificing 
the animals (preferably, in accordance with the American Veterinary Medical Association 
guidelines Report of the Amencan Veterinary Medical Assoc. Panel on Euthanasia, Journal of 
American Veterinary Medical Assoc., 202:229-249, 1993). Representative animals from each 
treatment group can then be examined by gross necropsy for immediate evidence of metastasis, 
unusual illness or toxicity. Gross abnormalities in tissue are noted and tissues are examined 
histolo g ,cally. Compounds causing a reduction in body weight or blood components are less 
preferred, as are compounds having an adverse effect on major organs. In general, the greater 

C the adverse effect the less preferred the compound. 

§00200] For the treatment of many diseases, the expected daily dose of a hydrophobic 

* pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 

■P preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels of the 

: P active moiety are sufficient to maintain therapeutic effectiveness. Plasma levels should reflect 

1 the potency of the drug. Generally, the more potent the compound the lower the plasma levels 

Q necessary to achieve efficacy. 

§00201] As discussed above, it is well known that GPCRs are expressed in many different tissues 

- and regions, including in the brain. nGPCR-x mRNA transcripts may found in many other 

tissues, including, but not limited to peripheral blood lymphocytes, pancreas, ovary, uterus, 
testis, salivary gland, kidney, adrenal gland, liver, bone marrow, prostate, fetal liver, colon, 
muscle, and fetal brain, and may be found in many other tissues. Within the brain, nGPCR-x 
mRNA transcripts may be found in many tissues, including, but not limited to, frontal lobe, 
hypothalamus, pons, cerebellum, cerebrum, caudate nucleus, and medulla. 
[000202] Sequences selected from the group consisting of SEQ ID NO:l to SEQ ID NO:58 will, 

as detailed above, enable screening the endogenous neurotransmitters/hormones/ligands which 
activate, agonize, or antagonize nGPCR-x and for compounds with potential utility in treating 
disorders including, but not limited to, thyroid disorders (e.g. thyreotoxicosis, myxoedema); 
renal failure; inflammatory conditions {e.g., Chron's disease); diseases related to cell 
differentiation and homeostasis; rheumatoid arthritis; autoimmune disorders; movement 
disorders; CNS disorders (e.g., pain including schizophrenia, migraine; stroke; psychotic and 
neurological disorders, including anxiety, mental disorder, manic depression, anxiety, 
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generalized anxiety disorder, post-traumatic-stress disorder, depression, bipolar disorder, 
delirium, dementia, severe mental retardation; dyskinesias, such as Huntington's disease or 
Tourette's Syndrome; attention disorders including ADD and ADHD, and degenerative 
disorders such as Parkinson's, Alzheimer's; movement disorders, including ataxias, 
supranuclear palsy, etc.); infections, such as viral infections caused by HTV-1 or HTV-2; 
metabolic and cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired glucose 
tolerance, dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers (e.g., 
different cancers such as breast, colon, lung, etc., and hyperproliferative disorders such as 
psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g., male/female hormonal 
replacement, polycystic ovarian syndrome, alopecia, etc.); sexual dysfunction, among others. 
[000203] For example, nGPCR-x may be useful in the treatment of respiratory ailments such as 

asthma, where T cells are implicated by the disease. Contraction of airway smooth muscle is 
\ stimulated by thrombin. Cicala et al (1999) Br J Pharmacol 126:478-484. Additionally, in 

7 bronchiolitis obliterans, it has been noted that activation of thrombin receptors may be 
1 deleterious. Hauck et al. (1999) Am J Physiol 277.L22-L29. Furthermore, mast cells have also 
= been shown to have thrombin receptors. Cirino et al (1996) J Exp Med 183:821-827. nGPCR-x 
t may also be useful in remodeling of airway structure s in chronic pulmonary inflammation via 

I stimulation of fibroblast procollagen synthesis. See, e.g., Chambers et al. (1998) Biochem J 
| 333:121-127; Trejo et al (1996) J Biol Chem 271:21536-21541. 

$00204] In another example, increased release of sCD40L and expression of CD40L by T cells 

" after activation of thrombin receptors suggests that nGPCR-x may be useful in the treatment of 

unstable angina due to the role of T cells and inflammation. See Aukrust et al. (1999) 
Circulation 100:614-620. 

[000205] A further example is the treatment of inflammatory diseases, such as psoriasis, 

inflammatory bowel disease, multiple sclerosis, rheumatoid arthritis, and thyroiditis. Due to the 
tissue expression profile of nGPCR-x, inhibition of thrombin receptors may be beneficial for 
these diseases. See, e.g., Morris et al (1996) Ann Rheum Dis 55:841-843. In addition to T 
cells, NK cells and monocytes are also critical cell types which contribute to the pathogenesis of 
these diseases. See, e.g., Naldini & Carney (1996) Cell Immunol 172:35-42; Hoffman & 
Cooper (1995) Blood Cells Mol Dis 21:156-167; Colotta et al (1994) Am J Pathol 144:975-985. 

[000206] Expression of nGPCR-x in bone marrow and spleen may suggest that it may play a role 

in the proliferation of hematopoietic progenitor cells. See DiCuccio et al. (1996) Exp Hematol 
24:914-918. 
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[000207] As another example, nGPCR-x may be useful in the treatment of acute and/or traumatic 

brain injury. Astrocytes have been demonstrated to express thrombin receptors. Activation of 
thrombin receptors may be involved in astrogliosis following brain injury. Therefore, inhibition 
of receptor activity may be beneficial for limiting neuroinflammation. Scar formation mediated 
by astrocytes may also be limited by inhibiting thrombin receptors. See, e.g, Pindon et al. 
(1998) Eur J Biochem 255:766-774; Ubl & Reiser. (1997) Glia 21:361-369; Grabham & 
Cunningham (1995) J Neurochem 64:583-591. 

[000208] nGPCR-x receptor activation may mediate neuronal and astrocyte apoptosis and 

prevention of neurite outgrowth. Inhibition would be beneficial in both chronic and acute brain 
injury. See, e.g., Donovan et al. (1997) J Neurosci 17:5316-5326; Turgeon et al (1998) J 
Neurosci 18:6882-6891; Snuth-Swintosky et al. (1997) J Neurochem 69:1890-1896; Gill et al. 
(1998) Brain Res 797:321-327; Suidan et al. (1996) Semin Thromb Hemost 22:125-133. 

1000209] The attached Sequence Listing contains the sequences of the polynucleotides and 

I polypeptides of the invention and is incorporated herein by reference in its entirety. 

j] Methods of Screening Human Subjects 

§00210] Thus in yet another embodiment, the invention provides genetic screening procedures 

% that entail analyzing a person' s genome - in particular their alleles for the nGPCR-x of the 
p invention - to determine whether the individual possesses a genetic characteristic found in other 
i individuals that are considered to be afflicted with, or at risk for, developing a mental disorder 
S or disease of the brain that is suspected of having a hereditary component. For example, in one 
E embodiment, the invention provides a method for determining a potential for developing a 
£ disorder affecting the brain in a human subject comprising the steps of analyzing the coding 

sequence of one or more nGPCR-x genes from the human subject; and determining development 
potential for the disorder in said human subject from the analyzing step. 
[000211] More particularly, the invention provides a method of screening a human subject to 

diagnose a disorder affecting the brain or genetic predisposition therefor, comprising the steps 
of: (a) assaying nucleic acid of a human subject to determine a presence or an absence of a 
mutation altering the amino acid sequence, expression, or biological activity of at least one 
seven transmembrane receptor that is expressed in the brain, wherein the seven transmembrane 
receptor comprises an amino acid sequence selected from the group consisting of SEQ ID NO: 1 
to SEQ ID NO:58, or an allelic variant thereof, and wherein the nucleic acid corresponds to the 
gene encoding the seven transmembrane receptor; and (b) diagnosing the disorder or 
predisposition from the presence or absence of said mutation, wherein the presence of a 
mutation altering the amino acid sequence, expression, or biological activity of allele in the 
nucleic acid correlates with an increased risk of developing the disorder. 
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[000212] By "human subject" is meant any human being, human embryo, or human fetus. It will 
be apparent that methods of the present invention will be of particular interest to individuals that 
have themselves been diagnosed with a disorder affecting the brain or have relatives that have 
been diagnosed with a disorder affecting the brain. 

[000213] By "screening for an increased risk" is meant determination of whether a genetic 

variation exists in the human subject that correlates with a greater likelihood of developing a 
disorder affecting the brain than exists for the human population as a whole, or for a relevant 
racial or ethnic human sub-population to which the individual belongs. Both positive and 
negative determinations (i.e., determinations that a genetic predisposition marker is present or is 
absent) are intended to fall within the scope of screening methods of the invention. In preferred 
embodiments, the presence of a mutation altering the sequence or expression of at least one 
nGPCR-x seven transmembrane receptor allele in the nucleic acid is correlated with an 
increased risk of developing mental disorder, whereas the absence of such a mutation is reported 
~ as a negative determination. 

f»00214] The "assaying" step of the invention may involve any techniques available for analyzing 

s nucleic acid to determine its characteristics, including but not limited to well-known techniques 

F such as single-strand conformation polymorphism analysis (SSCP) [Orita et al, Proc Natl. 
~~ Acad. Sci. USA, 86: 2766-2770 (1989)]; heteroduplex analysis [White et al, Genomics, 12: 301- 

[ | 306 (1992)]; denaturing gradient gel electrophoresis analysis [Fischer et al, Proc. Natl. Acad. 

5 Sci. USA, 80: 1579-1583 (1983); and Riesner et al, Electrophoresis, 10: 377-389 (1989)]; DNA 
| sequencing; RNase cleavage [Myers et al, Science, 230: 1242-1246 (1985)]; chemical cleavage 
£ of mismatch techniques [Rowley et al, Genomics, 30: 574-582 (1995); and Roberts et al, Nucl. 

Acids Res., 25: 3377-3378 (1997)]; restriction fragment length polymorphism analysis; single 
nucleotide primer extension analysis [Shumaker et al, Hum. Mutat., 7: 346-354 (1996); and 
Pastinen et al, Genome Res., 7: 606-614 (1997)]; 5' nuclease assays [Pease et al, Proc. Natl. 
Acad. Sci. USA, 97:5022-5026 (1994)]; DNA Microchip analysis [Ramsay, G., Nature 
Biotechnology, 16: 40-48 (1999); and Chee et al, U.S. Patent No. 5,837,832]; and ligase chain 
reaction [Whiteley et al, U.S. Patent No. 5,521,065]. [See generally, Schafer and Hawkins, 
Nature Biotechnology, 16: 33-39 (1998).] All of the foregoing documents are hereby 
incorporated by reference in their entirety. 
[000215] Thus, in one preferred embodiment involving screening nGPCR-x sequences, for 

example, the assaying step comprises at least one procedure selected from the group consisting 
of: (a) determining a nucleotide sequence of at least one codon of at least one nGPCR-x allele of 
the human subject; (b) performing a hybridization assay to determine whether nucleic acid from 
the human subject has a nucleotide sequence identical to or different from one or more reference 
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sequences; (c) performing a polynucleotide migration assay to determine whether nucleic add 
from the human subject has a nucleotide sequence identical to or different from one or more 
reference sequences; and (d) performing a restriction endonuclease digestion to determine 
whether nucleic acid from the human subject has a nucleotide sequence identical to or different 
from one or more reference sequences. 
[000216] In a highly preferred embodiment, the assaying involves sequencing of nucleic acid to 

determine nucleotide sequence thereof, using any available sequencing technique. [See, e.g., 
Sanger et al, Proc. Natl. Acad. Sci. (USA), 74: 5463-5467 (1977) (dideoxy chain termination 
method); Mirzabekov, TIBTECH, 12: 27-32 (1994) (sequencing by hybridization); Drmanac et 
al. Nature Biotechnology, 16: 54-58 (1998); U.S. Patent No. 5,202,231; and Science. 260: 
1649-1652 (1993) (sequencing by hybridization); Kieleczawa et al., Science, 258: 1787-1791 
(1992) (sequencing by primer walking); (Douglas et al., Biotechniques, 14: 824-828 (1993) 
(Direct sequencing of PCR products); and Akane et al, Biotechniques 16: 238-241 (1994); 
I Maxam and Gilbert, Meth. EnzymoL, 65: 499-560 (1977) (chemical termination sequencing), all 

% incorporated herein by reference.] The analysis may entail sequencing of the entire nGPCR gene 
| genomic DNA sequence, or portions thereof; or sequencing of the entire seven transmembrane 
P receptor coding sequence or portions thereof. In some circumstances, the analysis may involve 
T a determination of whether an individual possesses a particular allelic variant, in which case 

| sequencing of only a small portion of nucleic acid - enough to determine the sequence of a 
S particular codon characterizing the allelic variant - is sufficient. This approach is appropriate, 
% for example, when assaying to determine whether one family member inherited the same allelic 

^ variant that has been previously characterized for another family member, or, more generally, 

whether a person's genome contains an allelic variant that has been previously characterized and 
correlated with a mental disorder having a heritable component. 
[000217] In another highly preferred embodiment, the assaying step comprises performing a 

hybridization assay to determine whether nucleic acid from the human subject has a nucleotide 
sequence identical to or different from one or more reference sequences. In a preferred 
embodiment, the hybridization involves a determination of whether nucleic acid derived from 
the human subject will hybridize with one or more oligonucleotides, wherein the 
oligonucleotides have nucleotide sequences that correspond identically to a portion of the 
nGPCR-x gene sequence taught herein, or that correspond identically except for one mismatch. 
The hybridization conditions are selected to differentiate between perfect sequence 
complementarity and imperfect matches differing by one or more bases. Such hybridization 
experiments thereby can provide single nucleotide polymorphism sequence information about 
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the nucleic acid from the human subject, by virtue of knowing the sequences of the 
oligonucleotides used in the experiments. 

[000218] Several of the techniques outlined above involve an analysis wherein one performs a 
polynucleotide migration assay, e.g., on a polyacrylamide electrophoresis gel (or in a capillary 
electrophoresis system), under denaturing or non-denaturing conditions. Nucleic acid derived 
from the human subject is subjected to gel electrophoresis, usually adjacent to (or co-loaded 
with) one or more reference nucleic acids, such as reference GPCR-x encoding sequences 
having a coding sequence identical to all or a portion of SEQ ID NO:l to SEQ ID NO:58 (or 
identical except for one known polymorphism). The nucleic acid from the human subject and 
the reference sequence(s) are subjected to similar chemical or enzymatic treatments and then 
electrophoresed under conditions whereby the polynucleotides will show a differential migration 
pattern, unless they contain identical sequences. [See generally Ausubel et al. (eds.), Current 
Protocols in Molecular Biology, New York: John Wiley & Sons, Inc. (1987-1999); and 

3 Sambrook et al. , (eds.), Molecular Cloning, A Laboratory Manual, Cold Spring Harbor, New 

% York: Cold Spring Harbor Laboratory Press (1989), both incorporated herein by reference in 

;ij their entirety.] 

[B00219] In the context of assaying, the term "nucleic acid of a human subject" is intended to 

f include nucleic acid obtained directly from the human subject (e.g. , DNA or RNA obtained from 
5 a biological sample such as a blood, tissue, or other cell or fluid sample); and also nucleic acid 
O derived from nucleic acid obtained directly from the human subject. By way of non-limiting 
S examples, well known procedures exist for creating cDNA that is complementary to RNA 
derived from a biological sample from a human subject, and for amplifying (e.g., via 
polymerase chain reaction (PCR)) DNA or RNA derived from a biological sample obtained 
from a human subject. Any such derived polynucleotide which retains relevant nucleotide 
sequence information of the human subject's own DNA/RNA is intended to fall within the 
definition of "nucleic acid of a human subject" for the purposes of the present invention. 
[000220] In the context of assaying, the term "mutation" includes addition, deletion, and/or 

substitution of one or more nucleotides in the GPCR gene sequence (e.g., as compared to the 
seven transmembrane receptor-encoding sequences set forth of SEQ JD NO:l to SEQ ID 
NO:58, and other polymorphisms that occur in introns (where introns exist) and that are 
identifiable via sequencing, restriction fragment length polymorphism, or other techniques. The 
various activity examples provided herein permit determination of whether a mutation 
modulates activity of the relevant receptor in the presence or absence of various test substances. 
[000221] In a related embodiment, the invention provides methods of screening a person's 

genotype with respect to the nGPCR-x of the invention, and correlating such genotypes with 
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diagnoses for disease or with preposition for disease (for genetic counseling). For example, 
the invention provides a method of screening for an nGPCR-x hereditary mental disorder 
genotype in a human patient, comprising the steps of: (a) providing a biological sample 
comprising nucleic acid from the patient, the nucleic acid including sequences corresponding to 
said patient's nGPCR-x alleles; (b) analyzing the nucleic acid for the presence of a mutation or 
mutations; (c) determining a nGPCR-x genotype from the analyzing step; and (d) correlating the 
presence of a mutation in an nGPCR-x allele with a hereditary mental disorder genotype. In a 
preferred embodiment, the biological sample is a cell sample containing human cells that 
contain genomic DNA of the human subject. The analyzing can be performed analogously to 
the assaying described in preceding paragraphs. For example, the analyzing comprises 
sequencing a portion of the nucleic acid (e.g., DNA or RNA), the portion comprising at least 
one codon of the nGPCR-x alleles. 
$00222] Although more time consuming and expensive than methods involving nucleic acid 

■I" analysis, the invention also may be practiced by assaying one or more proteins of a human 

=* subject to determine the presence or absence of an amino acid sequence variation in GPCR 

1 protein from the human subject. Such protein analyses may be performed, e.g., by fragmenting 
fc GPCR protein via chemical or enzymatic methods and sequencing the resultant peptides; or by 
p Western analyses using an antibody having specificity for a particular allelic variant of the 

O GPCR. 

$00223] The invention also provides materials that are useful for performing methods of the 

2 invention. For example, the present invention provides oligonucleotides useful as probes in the 
5 many analyzing techniques described above. In general, such oligonucleotide probes comprise 

6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33 34 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 nucleotides that have a 
sequence that is identical, or exactly complementary, to a portion of a human GPCR gene 
sequence taught herein (or allelic variant thereof), or that is identical or exactly complementary 
except for one nucleotide substitution. In a preferred embodiment, the oligonucleotides have a 
sequence that corresponds in the foregoing manner to a human GPCR coding sequence taught 
herein, and in particular, the coding sequences set forth in SEQ ID NO:l to SEQ ID NO:58. In 
one variation, an oligonucleotide probe of the invention is purified and isolated. In another 
variation, the oligonucleotide probe is labeled, e.g., with a radioisotope, chromophore, or 
fluorophore. In yet another variation, the probe is covalently attached to a solid support. [See 
generally Ausubel et al. and Sambrook et al, supra.] 
[000224] In a related embodiment, the invention provides kits comprising reagents that are useful 

for practicing methods of the invention. For example, the invention provides a kit for screening 



56 



DOCKET NO, 0(#JS1 • PATENT 

a human subject to diagnose a mental disorder or a genetic predisposition therefor, comprising, 
in association: (a) an oligonucleotide useful as a probe for identifying polymorphisms in a 
human nGPCR-x seven transmembrane receptor gene, the oligonucleotide comprising 6-50 
nucleot.des that have a sequence that is identical or exactly complementary to a portion of a 
human nGPCR-x gene sequence or nGPCR-x coding sequence, except for one sequence 
difference selected from the group consisting of a nucleotide addition, a nucleotide deletion, or 
nucleotide substitution; and (b) a media packaged with the oligonucleotide containing 
information identifying polymorphisms identifiable with the probe that correlate with mental 
disorder or a genetic predisposition therefor. Exemplary information-containing media include 
printed paper package inserts or packaging labels; and magnetic and optical storage media that 
are readable by computers or machines used by practitioners who perform genetic screening and 
counseling services. The practitioner uses the information provided in the media to correlate the 
results of the analysis with the oligonucleotide with a diagnosis. In a preferred variation, the 
=■0 oligonucleotide is labeled. 

|o0225] In still another embodiment, the invention provides methods of identifying those allelic 

j variants of GPCRs of the invention that correlate with mental disorders. For example, the 
1 invention provides a method of identifying a seven transmembrane allelic variant that correlates 
; P with a mental disorder, comprising steps of: (a) providing a biological sample comprising 
1 nucleic acid from a human patient diagnosed with a mental disorder, or from the patient's 
| genetic progenitors or progeny; (b) analyzing the nucleic acid for the presence of a mutation or 
3 mutations in at least one seven transmembrane receptor that is expressed in the brain, wherein 
S the at least one seven transmembrane receptor comprises an amino acid sequence selected from 
the group consisting of SEQ ID NO: 1 to SEQ ID NO:58 or an allelic variant thereof, and 
wherein the nucleic acid includes sequence corresponding to the gene or genes encoding the at 
least one seven transmembrane receptor; (c) determining a genotype for the patient for the at 
least one seven transmembrane receptor from said analyzing step; and (d) identifying an allelic 
variant that correlates with the mental disorder from the determining step. To expedite this 
process, it may be desirable to perform linkage studies in the patients (and possibly their 
families) to correlate chromosomal markers with disease states. The chromosomal localization 
data provided herein facil.tates identifying an involved nGPCR with a chromosomal marker. 
[000226] The foregoing method can be performed to correlate the nGPCR-x of the invention to a 
number of disorders having hereditary components that are causative or that predispose persons 
to the disorder. For example, in one preferred variation, the disorder is a mental disorder. 
[000227] Also contemplated as part of the invention are polynucleotides that comprise the allelic 

variant sequences identified by such methods, and polypeptides encoded by the allelic variant 
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sequences, and oligonucleotide and oligopeptide fragments thereof that embody the mutations 
that have been identified. Such materials are useful in in vitro cell-free and cell-based assays for 
identifying lead compounds and therapeutics for treatment of the disorders. For example, the 
variants are used in activity assays, binding assays, and assays to screen for activity modulators 
described herein. In one preferred embodiment, the invention provides a purified and isolated 
polynucleotide comprising a nucleotide sequence encoding a nGPCR-x receptor allelic vanant 
identified according to the methods described above; and an oligonucleotide that comprises the 
sequences that differentiate the allelic variant from the nGPCR-x sequences set forth in SEQ ID 
NO:l to SEQ ID NO:58. The invention also provides a vector comprising the polynucleotide 
(preferably an expression vector); and a host cell transformed or transfected with the 
polynucleotide or vector. The invention also provides an isolated cell line that is expressing the 
allelic variant nGPCR-x polypeptide; purified cell membranes from such cells; purified 
polypeptide; and synthetic peptides that embody the allelic variation amino acid sequence. In 
: L one particular embodiment, the invention provides a purified polynucleotide comprising a 

% nucleotide sequence encoding a nGPCR-x seven transmembrane receptor protein of a human 

1 that is affected with a mental disorder; wherein said polynucleotide hybridizes to the 

% complement of a sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID 

; P NO:58 under the following hybndization conditions: (a) hybridization for 16 hours at 42°C in a 

2 hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate 

5 and (b) washing 2 times for 30 minutes at 60°C in a wash solution comprising O.lx SSC and 1% 
J SDS; and wherein the polynucleotide encodes a nGPCR-x amino acid sequence that differs from 
5 a sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO:116, by at least 

one residue. 

[000228] An exemplary assay for using the allelic variants is a method for identifying a modulator 

of nGPCR-x biological activity, comprising the steps of: (a) contacting a cell expressing the 
allelic variant in the presence and in the absence of a putative modulator compound; (b) 
measuring nGPCR-x biological activity in the cell; and (c) identifying a putative modulator 
compound in view of decreased or increased nGPCR-x biological activity in the presence versus 
absence of the putative modulator. 

[000229] Additional features of the invention will be apparent from the following Examples. 

Examples 1 and 2 are actual while the remaining Examples are prophetic. Additional features 
and variations of the invention will be apparent to those skilled in the art from the entirety of 
this application, including the detailed description, and all such features are intended as aspects 
of the invention. Likewise, features of the invention described herein can be re-combined into 
additional embodiments that also are intended as aspects of the invention, irrespective of 
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whether the combination of features is specifically mentioned above as an aspect or embodiment 
of the invention. Also, only such limitations which are described herein as critical to the 
invention should be viewed as such; variations of the invention lacking limitations which have 
not been described herein as critical are intended as aspects of the invention. 

EXAMPLES 

EXAMPLE 1: IDENTIFICATION OF nGPCR-X 

A. Database search 

[000230] The Celera database was searched using known GPCR receptors as query sequences to 
find patterns suggestive of novel G protein-coupled receptors. Positive hits were further 
analyzed with the GCG program BLAST to determine which ones were the most likely 
candidates to encode G protein-coupled receptors, using the standard (default) alignment 

^ produced by BLAST as a guide. 

|o0231] Briefly, the BLAST algorithm, which stands for Basic Local Alignment Search Tool is 
B suitable for determining sequence similarity (Altschul et aL J- Mol. Biol., 1990, 215, 403-410, 
| which is incorporated herein by reference in its entirety). Software for performing BLAST 
1 analyses is publicly available through the National Center for Biotechnology Information. This 
t algorithm involves first identifying high scoring sequence pair (HSPs) by identifying short 
f words of length W in the query sequence that either match or satisfy some positive-valued 
5 threshold score T when aligned with a word of the same length in a database sequence. T is 
% referred to as the neighborhood word score threshold (Altschul et al, supra). These initial 
^ neighborhood word hits act as seeds for initiating searches to find HSPs containing them. The 
word hits are extended in both directions along each sequence for as far as the cumulative 
alignment score can be increased. Extension for the word hits in each direction are halted when: 

1) the cumulative alignment score falls off by the quantity X from its maximum achieved value; 

2) the cumulative score goes to zero or below, due to the accumulation of one or more negative- 
scoring residue alignments; or 3) the end of either sequence is reached. The Blast algorithm 
parameters W, T and X determine the sensitivity and speed of the alignment. The Blast program 
uses as defaults a word length (W) of 1 1, the BLOSUM62 scoring matrix (see Henikoff et al., 
Proc. Natl. Acad. Sci. USA, 1992, 89, 10915-10919, which is incorporated herein by reference 
in its entirety) alignments (B) of 50, expectation (E) of 10, M=5, N=4, and a comparison of both 
strands. 

[000232] The BLAST algorithm (Karlin et al, Proc. Natl. Acad. Sci. USA, 1993, 90, 5873-5787, 

which is incorporated herein by reference in its entirety) and Gapped BLAST perform a 
statistical analysis of the similarity between two sequences. One measure of similarity provided 
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by the BLAST algonthm is the smallest sum probability (P(N)), wluch provides an indication of 
the probability by which a match between two nucleotide or amino acid sequences would occur 
by chance. For example, a nucleic acid is considered sim.lar to a GPCR gene or cDNA if the 
smallest sum probability in comparison of the test nucleic acid to a GPCR nucleic acid is less 
than about 1, preferably less than about 0.1, more preferably less than about 0.01, and most 
preferably less than about 0.001. 
[000233] Homology searches are performed with the program BLAST version 2.08. A collection 

of 340 query amino acid sequences derived from GPCRs was used to search the genomic DNA 
sequence using TBLASTN and alignments with an E-value lower than 0.01 were collected from 
each BLAST search. The ammo acid sequences have been edited to remove regions in the 
sequence that produce non-significant alignments with proteins that are not related to GPCRs. 
[000234] Multiple query sequences may have a significant alignment to the same genomic region, 

although each alignment may not cover exactly the same DNA region. A procedure is used to 
3 determine the region of maximum common overlap between the alignments from several query 
\ sequences. This region is called the consensus DNA region. The procedure for determining this 
t consensus involves the automatic parsing of the BLAST output files using the program 
% MSPcrunch to produce a tabular report. From this tabular report the start and end of each 
: P alignment in the genomic DNA is extracted. This information is used by a PERL script to derive 

1 the maximum common overlap. These regions are reported in the form of a unique sequence 
i identifier, a start and the end position in the sequence. The sequences defined by these regions 
| were extracted from the original genomic sequence file using the program fetchdb. 
|db0235] The consensus regions are assembled into a non-redundant set by using the program 

phrap. After assembly with phrap a set of contigs and singletons were defined as candidate DNA 
regions coding for nGPCRs. These sequences were then submitted for further sequence 
analysis. 

[000236] Further sequence analysis involves the removal of sequences previously isolated and 

removal of sequences that are related to olfactory GPCR's. 

[000237] nGPRCR-x cDNAs were sequenced directly using an ABI377 fluorescence-based 

sequencer (Perkin-Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) and the ABI 
PRISM™ Ready Dye-Deoxy Terminator kit with Taq FS™ polymerase. Each ABI cycle 
sequencing reaction contained about 0.5 ug of plasmid DNA. Cycle-sequencing was performed 
using an initial denaturation at 98°C for 1 minute, followed by 50 cycles using the following 
parameters: 98°C for 30 seconds, annealing at 50°C for 30 seconds, and extension at 60°C for 4 
minutes. Temperature cycles and times were controlled by a Perkin-Elmer 9600 thermocycler. 
Extension products were purified using Centnflex™ gel filtration cartridges (Advanced Genetic 
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Technologies Corp., Ganhersburg, MD). Each reaction product was loaded by pipette onto the 
column, which is then centnfuged in a swinging bucket centrifuge (Sorvall model RT6000B 
tabletop centrifuge) at 1500 x g for 4 minutes at room temperature. Column-punfied samples 
were dried under vacuum for about 40 minutes and then dissolved in 5ul of a DNA loading 
solution (83% deiomzed formamide, 8.3mM EDTA, and 1.6 mg/ml Blue Dextran). The 
samples were then heated to 90°C for three minutes and loaded into the gel sample wells for 
sequence analysis using the ABI377 sequencer. Sequence analysis was performed by importing 
ABI377 files into the Sequencer program (Gene Codes, Ann Arbor, MI). Generally, sequence 
reads of 700 bp were obtained. Potential sequencing errors were minimized by obtaining 
sequence information from both DNA strands and by re-sequencing difficult areas using primers 
annealing at different locations until all sequencing ambiguities were removed. 

[000238] The following Table 5 contains the sequences of the polynucleotides and polypeptides of 

the invention. The transmembrane domains within the polypeptide sequence are identified by 

~~ underlining. 



Table 5 



The following 
sapiens: 



^^^^^6^S^^0Tl> was identified . 



,r R rArTCTGCACACACGTGCAGGGACATACCCCCTTCCCCAACTGCCTGGCCTGCACACTTGGCATTTCC 



;gcagctggaagctctgcctctgaggccttcacaca< 



CCACCTTCGGTCAAACTTGCTTCTGCTGAG 



lC ATTTGAGAGCACAGGAGCAGTGCCTGCCCCCCGGG 
rTGGGCAGGAGAGCACCAACCGTGCCACACCCACA 



GATGGU 

GAACTTGGTGTGTCTTCCTTCTGGGCAGGAGGTCAC 
CAGGGGAAAAGAAAAGCATCCG 

The following amino acid sequence <SEQ ID NO. 59> is the Predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 1. 

DAFLFPCPEHGSVOTSGSCKEAGLRFFQAWGETVGEECVTiMR 
AHC 



T he following DMA sequence S eq-87 SEQ ID NO. 2> was identxtiea in H . 
sapiens: 

PTAAACGAGGAATAGATGTCTTTAAGAAGAAATGAAAAAATAAAGTAAATGTGAAAATTTCCCTTACTTAT 



AAC ATTTGT AGG AC AAC AAC TC AGAAGGGi 



1AAAAAAATATCTTATGCCTTTGAGGTCTGTACTGAATGCTAA 



;AATAAATTACTTTCAGCAGCTGCACTCTAGACCTA 



S^Saaaaa^ 
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LGLQ^DLLICCSCHKSTNLICSPFQKLNYLHFFGGAIjVVJKVKKIFTFTLI- t'HB't LKTfjIPPL 



ias identified : 



"^following DNA sequent Seq- 8 8 <SEQ ID NO T 
sapi ens : 

===== 

GAGTGCTCCACAG 

VEHSWPCIQYISV^PGVPVSn^^ 
QVGSGGGGSQTPDPVTPSRPVLEGP 

The following DNA s ^ I^S^r^Q^^> was identified xn ff. ~ 



:attagcatggcttcctcccttggcatggtaactg 



'AGCTGAACTTGGAGGGTTTGTATTACCCATTATAA r 



TTAT( 
TGAAC 



'GGGAATTCCAAGTTCCCCCTAGGAATACCAAAGAGAf 



.GGAAAAAGGCTTTGAGGATGGTCCTGATGTG 



iGTGGTGTTCATTGTGTGTTTCACTCCTTACCACI 



ICTCAACTTCCCATTCTTTATGATGGTGAAGGAAC 



im=mmm 

ATCGATATGCTCTATTAGTGTATCTATGTCACTTTGAAGATTTTTCTTTTTTTTTTl u.1 
ATACTTTAAG 

The following am.no acid sequence <SEQ ID NO. 62> is the Pj^Jjcted 
Zino acid sequence derived from the DNA sequence of SEQ ID NO . 

ISiilis3iiiSs== 

[-90 <SEQ ID NO. 5> was identified in H. 



The following DNA sequence i 



S£g=™gg™^ 

^J^SgtSttgaggtttgtcctgactctgggagggctcamtgtttccct 

^^DF^LF^HCLWF^Sft LRHKVFHSLIIjNSDSY KSGLGQSLRFVIjTLGGLKCFP 
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_ r-j Tn mo 6> was identified in H. 

[ The fol lowing DNA seance Seq-91 <SEQ ID NO. 
sapiens : 

CCTCACATCC^^ 

ATTTTGGTGTCAGATCTCACAGCAG^T^^^ 
TTAACTTCTTGTTACCACGAGCCCACTATCTTGCC™ 

atcagcaaatcrgcactgcccatcgatgcccaggcaatgggagcg 

- r^i= jst^ 9 - 2 22 sirs 

—=- — qo ^.ctrA m NO 7> was identified m K. 

^^-^no^inFDiA sequen^eSeq-92 <SEQ ID NO . 



sapi ens -. 

rTCTCATAATCCCCATGACCCCCAGTTTTATAACA^^ 
TTCTGCTTCTGCTGGCTTCCCTACAMGC^ 

I ■ < qro ID NO. 8> was identified in H, 

[The following DMA sequence Seq-93 <S£.y iu nu. 



sapit 

cacggt™™™™ 
S==Sg S 

CGAGGAGGGCTACCGGACTAGGAATGTGGACGCTT^ 
GCCGCAGTCGCCTTCGAAACCGCTATGCCAACCGGC^ 
GCCAGCGGAGTGGCAGGGGACGTGGCCATGTGGGCCCGCA^ 
ACCACCAGAGCCGGTGACGGCAGTGACCAAACAGCCTAAATCCG 

™^^^ 

AAAAGACAATGTC CCTTCTTTCAAAAAGTGC 

zjssmz sss^sr^— u s sirs 



PPEPVTAVTKQPKSEAGDTSLI 
NVPSFKKC 



ras identified in 



^ following DNA -5i5^c¥l^-93 <SEQ ID NO. 
sapiens: 

CGCTCCTGCGTAAACACGCGGTTCC™ 



PATENT 




.<;FO ID NO 67> is the predicted 



SGGEIAUb&U^ 1 ^""" ^ — - , - 



H- sapiens: 




^PO ID NO 68> is the predicted 



AGGGCTGG' 
AAGGCTCAI 
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TCCTTAAGCTGOUX^^ 

CAGTTTTATAACT.TTATAAGAGGG^ 

CTCCCATAGTCATGCAATA^ 

TACTTGCCAACCGAAGGCTTGAAGGCAAAATGTGTTTAAGCCTC 
KNPDLTYTGQSAL 

nco, ^cwn td NO 12> was identified in 

The following DnT sequence Seq-2591 <SEQ id wu. 



H. sapiens 



SS^STA"^ 5 22 sirs. 



LDIWMSEAGRGFCFLiIj 
FAVCRGKFLTDICL 



. — — ■— „„„ osqo ^cpn TD NO 13> was identified in 

-^^U^^ 5NA sequence Seq-2592 <SEQ id no. 

H. sapiens: 



_ . „„„ tcq - ] <-cun m NO. 14> was identified 

The following DNA sequence Seq-2593 <SEQ 1U wu. 



tf. sapiens 



TTCTGCCATCGCAAGGGGAGGGAAGAGCACCTAAAGGGCTTATGA^ 

cagaacacattcctttccattggctaggactcggtc^ 



DOCKET NO. 



O^US 



^^^^ 

CCAGTTCTATAAAITTAATCTTTATTCAGCATA^GTCATCCACA^ 

aaaaacctagtaactacgttttatatagcaaggaa 

ATCCTGTGCAGTATATGTTTTACTCCCTTOCTTCTATGTTri^ 
CCAGCTCCAACTACCAGCATCTG 

The following am.no acid seance <SEQ ID NO. 72> is the Pjedi^ed 
anlno acid sequence derived from the DNA sequence of SEQ ID NO. 14. 

SYNEIMVRGLSISVQVCPAPTTSI 



- The following DNA sequence Seq-2594 <SEQ id nu. ' 



5 identified in 



H. sapiens: 



CTACCACATTTTTATCCCTCKT^ 

TGTGACCCCATACCTAACCAGGCCAGGCA^AAAATTGGCCTC 

ATAAACTGAATGAATGAAGCCAAACTTGAATT^ 

sfspqsmgnag 



_ _ <qpn ID NO. 16> was identified in 

The following DNA sequence Seq-2595 <SEU iu nkj. 

H. sapiens: 

AGTTTCACCAACTTAAAAAATTCCCTATGTTTTAC 



- — . ■ „„„ o^Qf; ^qpn ID NO 17> was identified in 

The following DNA sequence Seq-2596 <bfc.y J.u jnu. 



H. sapiens: 
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7«&TTTGAT^GTC CTT^^ 



TTAACCACTTAAAGATGACCATTGTTAGTTTTTTTTTTT' 



TTTGGTGCTTTTTTCCGTTTCCAATCTCTTT 



TCTATTAAAACTTCTGAAATGTGATTGTAGCAATGACGCATAAGGGGCCCTTGACACATTGAGAAATTTAT 
A^ATACG^TCGC^TCTTGTCTTGCTTTTGTCCCCAGCTTAACTGGGAACTCT^ 

^a^tccSgaStcttcaaggtcaagctccaatg 
ctggag 

The following DNA sequenc. seq-2598 <SEQ ID NO. 18> was identified in 

H. sapiens: 

t^cSccStWactag^ 

Igctcagtcagccactgtcaccgatgtctacctgctgaccctggccttg 
catSccatcttg^ 

gSSgSggSaacttctacggggggtattctac 

The following amino acid sequence <SEQ ID NO. 76> is the P-dicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 18. 

VMOTARICVQHGRESVWKSFDKL^ 



tggilllacrsmgll" 



The following DNA sequence Seq-2600 <SEQ ID~io~19> was identified in 
H. sapiens: 

acagIggSgcS^ 

ctagtcacttSStcttgg^^ 

SgagSScSSgaaaS 

tctg^otccSag^atgcattgtgccatgta-agagagagagcctccagggttggcgagagtttttc 
ctgtttcagaaatactgtggatgttcaggtttacagcacat 

The following amino acid sequence <SEO ID NO. 77> is the Predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 19. 

VLTTSTVFLKQ.TCHLLERKIYGESPSSS 

TRSOHFHIWSHPAPFHICSHFPDEGTEIPRREVTSGQS^ 
FSQKCHOTDEETEAKVXAVAQLPDDGWIQYWQCWQSQV^ 
QHHGNI I 

The following DNA sequence Seq-2601 <SEQ ID NO. 20> was identified in 
H. sapiens: — — - 
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i i TATCrTCATGTAGTTCTTTCCAAGAAGAGAAATTACAGAGTCAAATTGTAGAAATATTTAAAAATCTTT 
GGCACACATAAACAGTATCCATATAATTTATACCATCTTTTAGATGAGTTTTAACACCAAATGATAGAAAT 

ctcagSc^cagatttggtgggctgg^ 

GCTGTTCTGGGAAAGGCAGTTCCTGGTAAGAACTCTCCCTACGGCCCCTTTCATCTCACTGTTCCTCAGGG 

catagataagtgggttgagcagtggggttcccaatgtgtacaccagtgagatgaactgatcttgcttgggg 

Sctagctcgagctggggcacaggtacatgaaggcacagcagccatactgcagcagcaccacag^ 

ggaagagcaggtggagaaagcccggtggcggccagcagccgagtggatcttga 

The following amino acid sequence <SEQ ID NO. 78> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 20: 
vth^aaGRHRAFSTCSSHL TVVLLQYGCCA FMYLCPSSSYNPKQDQFISLVYTLGTPLLNPLIYALRNSEM 

kgavgrvltrnclsqnserrgdslsgkyTvpahqicm^ 

ILCNFSSWKELHEHK 

The followin g DNA sequence Seq-2602 SEQ ID NO. 21> was identified in H 7 



tttaagccacccagtctgtggtgttctgttatggcagcccaagccagctactacagggtgggacgagggga 
™atggcctctgc T ggaagtgcaggcaaa T gatccccc 

tcattatctctgcaaagtaggaagaaagattcatcagctgagcatgaggatggtagaaaacatctttggga 
aatttcagaagtgaaggaaggcataaaatagtcatctaaaaaaagcaggaaagggaaaagacagagaaatc 
cagtatgagtcccaggactccaggaagcatcaggacccacttgaaattgccaatgctgaatttaaaatgag 
gccagtctgtacagaagcacttctggaatttgctaacagctaaatagagtagaatcaatactttagagaat 
acgagtaaccaaaggaataaaattaactgatcaacttttgtggtttttactattaatattttcttcagtct 
aaatcatagctgcctgaattcctgaacccctcttatataaatctaaaaagctctggtttatcatggttgaa 
aattcatggctaacttatcaggcaaactgtccctaaagcattttttgaatagctttagtatcaagatggta 
ctgagtgtacatttcatttccctgcttaaaggaaggcttagttattttaaaccaagtcttatttttatag 

The following amino acid sequence <SEQ ID NO. 79> is the Predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 21: 



IKIRLGLKLSLPLSREMKCTLSTILILKLFKKCFRDSLPDKLAMNFQPTRAFIYIRGVQEFRQLFTLKKIL 

IVKTTK 
LSCFFM 



TWTT^mnr.TLFZwLLVF SKVLILLYLAVSKF QKCFCTPWPHFKFSIGNFK'/JVLMLPGVLGLILDFSVFS 
'FMTILCLP SLLKFPKDVFYHPHAQLMNLSSYFAEIMRAIRSSHHCSWGIICLHFQQRPCSSPR PTLL 



AVJAAITEHHRLGGL 



The following 



DNA sequence Seq-2 603 <SEQ ID NO. 22> was identified in 



ATTTCTGGATTTATGCCTCCCCTGACCCATTCCAGGATTTACCCCAAACCTTCCACACTCTCTTCTAACAG 
GGAAAGTTCTGTTATGACACAATAGTACTTATTAAGACAGATTTACCTTCTAAGTCTCAGGACAGCATTTC 
ACAACCAGAAATAACTGGTCACATGAAGAACCAGGAGTCTGGTAGTAGTGAAATTCATTTTCCTTCTTGAA 
AAAGTGGATCAAAGGATTCAAACAGCAAGTGGTGAATCAATGAAAAGTGGTAAAATGGTGAGGAAAAAATG 
TTACTAAAAGATGACCTCAAGATTACTGGTGCATATGAATTGCTTTTTTATATAGGAAAATACTGGATAAT 
TTCTTATTGTCATAGTATAATTAGAAGCAATTTCATGTGTTCATTTTGCCACATGAGTTTAAATGGAATAG 
ATTTGGTTCCCTCTCTAACATGAGTTCAGTGTCTGAACTTGGGCAAATTTCTAAACAATTCTGAGCTTCAC 
TACCTCTGCTTGAAAGTGAG 

The following amino acid sequence <SEQ ID NO. B0> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 22: 

qLqSRGSEAONCLEICPSSDTELMLEREPNLFHLNSCGKMNTNCFLYYDNKKLSSIFLYKKAIHMHQSGHL 
LVTFFPHHFTTFHFTTCCLNPLIHFFKKENEFHYYQTPGSSCDQLFLVVKCCPETKVNLSVXLCHNRTFPV 

RRECGRFGVNPGMGQGRHKSRN 

The followin g DNA sequence Seq-2604 <SEQ ID NO. 23> was identified in 



CT-TGGAATTTTATTCTAAGCATCAATCAAGAGGTATAGTACGAGAAAGGTAGAACATGTAATTATAAATT 
CAGGATTCAGGAAGTTTATTTTTCTCTTCTTTTTAATTCTCTCAAAATGATCTTGATTCCTGCAAAGTGTT 
AGTATATCTGGTAAGTAAGAGTCTATTTCTTTTAAACTTCATCTGTATTAACCAGCTTTATATGACCAAAA 
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TGTCCCCCAAATTTAAATCTTTGCACAGTAAGGCCTTATATGTACACCTGGCCTCATTTCAAAAGACTAAA I 

GCAGTTGTTCTCAAATTCAGCTGCACATTAATATAAACTGGAAAACTGTTTAAGCTCCTGATGACAAAGCC 

ACATGTGAGACTAATTTATGCTGAATCACTGGGCCAAGGACCCAGGTATCAGCATTTTTTAAAACTATAGA 

GGAATAACCAGGGTTGAGAACCACTGCACAAAATGGTAAATGCAACTTTTATTTAAGTTATTTTTTTTAAA | 

TAAATAATGGTTGAATTGATACTGATCTTAGTACCAAGTCATGGCAATTTTTTCAGACTTAGAGAATTCAT 

CCTGGCATTGAGATTATTAAAGAACCTAGAAATCC AAGTGTTTTTGTTTATATTTTTCC TGTAAATATTAG 

AGTATGCTAGTGCTCATCCTTATTTGATAATTTTGGAAAAATATATTAAAACATTT 

The following amino acid sequence <SEQ ID NO. 81> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 23: 

T.FBvCTfHnqRnTVPRHWm.TODSGSLFFSSFFSONDLDSCK VLVYLVSKSLFLLNFICINQ LYMTKMSPKF 
KSLHSKALYVHLASFQKTKAVVLKFSCTLITGKLFKLLMTKPHVRLIYAESLGQGPRYQHFLKLRNNOGEP 
LHKMVNATFIVIFFKIMVELILILVPSHGNFFRLREFILALRLLKNLEIQVFLFIFFLILEYASAHPYLII 
LEKYIKTF 



The following DMA sequence Seq-2606 <SEQ ID NO. 24> was identified in 
H. sapiens: 

ATTATCATTTGAATGTTGATATTACATCATATACAAATTGATTGCAACATAGTTATTTAATGTAACATTCT 
ATTTTAAAAGATAAATTTATCAGAATCATACATTGCTACAGTAGTCTCCCTTATCCACAGGTTCATTTTCT 
ATGGTTTCAGTTACCTACTGTCAACAAGGATCCAACAATATTACATGGGAAAATCACAGAAATAAACAGTT 
TGTAAGTTTTAATTTGTGCGCTGTTCTGGGCAACGTGATAAAATCTCATGCTGTTCCTCTCTATCTTGCCT 
GAACATGAATTATCCTTTGTCCAGTATATCCACACTACATATGCTACCTTCCCATTCATCATTTAGTAGCT 
GTTTTGATTATCTGATAGAAAAAACACACAGTATATATAGAGTTTTTTATGGGGCAAGGGAAAACTTTCTC 
TTTGTCCTCTGAAGATTCACTGAAAACTCAACTCACAAGGGCAGACTAATAGGAATGAAGGTAAAAAAAAA 
AATATATTAACATCAATGGAGATAACTACAGAGTGATTATTCCATTGCCATCAATGGACTACAGTGGCTTA 
AATATCGTTTTGAGGTTACAAAAAGAGTGGAAGTCTTGGGATCTTGGCAAAACAGGTTATGGGAAGAAGAG 
AAGAGAAACCCTGGTTAGCAAAGGTCATCTTGTGATGC 

The following amino acid sequence <SEQ ID NO. 82> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 24: 

IIIMLILHHIQIDCNIVICNILFKINLSESYIATWSLIHRFIFYGFSYLLSTRIQQYYMGKSQKTVCKFF 
VRCSGQRDKISCCSSLSCLNMNYPLSSISTLHMLPSHSSFSSCFDYLIEKTHSIYRVFYGARENFLFVLRF 
TENSTHKGRLIGMKVKKKIYHQWRLQSDYSIAINGLQWLKYRFEVTKRVEVLGSWQNRLWEEEKRNPGQRS 
SCD 

The following DNA sequence Seq-2607 <SEQ ID NO. 25> was identified in 
H. sapiens: 

TTTTTTCCCCCTGAGTGTTTCTCTCATGCTTTCCTCCAAATGGAGATGGAGAGGTTTCACCTCACTTTTCT 
CTAACTCTCCCTAGTTTTTTGGTTTCTTTTCCTCCACATCTAAAAGTGTGCAGAATGTCCCTTTAGCACAT 

CTTTATAATGGTGTGTGTCAATGGCCACATCCACCTTATCCATTCCTTCTTAAAGTTCCAGAAAAACGGTT 
TTGTTTCCTGTTACTTTAATGGAATTATTTTTCCAAAGATCAACAGGACTTTCCCTCAAGCCCAATCCAGT 

CGGTAG 

The following amino acid sequence <SEQ ID NO. 83> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 25: 

FFPLSVSLMLSSKWRWRGFTSLFSNSPFFGFFSSTSKSVQNVPLAHRKSFLDPATYLTKIPHFSSSFKISF 
IMVCVNGH I HLIHSFLK FQKNGFVSCYFNG1IFPKINRTFPQAQSSR 

The following DNA sequence Seq-2608 <SEQ ID NO. 26> was identified in 
H. sapiens: 

ATACATGATAAGGTACATGGATCCAGGGGAAGGATGAAGGGCAGTGTGGGATTGCTTTTGAATTTCTCCAA 
ACTCGCCCATAAAAGCAGACAGGACAAACTAAGATAACTAAACAAAAAAACCCACAGACAAAACTATTACA 
AACCCCAAAAGAAGTGTGGTGGGAACAAACATCTGATAGAATCAGACACATTACTGGTGACCGGACATAAG 
CCCTGTTAATGAGAAGCTTACATTTAGGAGAGTCAATTAAGTACACGCTATACACAACCTAAAGTGGTAAA 
TGCTACCTTGGTTATTCAACTTCACTGTTACATGCCTTGAAGTGTGGGGTGCACTGGCCTGAACCATTCTG 
GTTGTGTTTGATTCCTTAGGATGCCACCAACAAATAACATTGAGAAATACCCAGCTACTTTTCATTGTTCT 
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CCAATGGCAGCAAAGTACAAATGATCTCTATGA 

The following amino acid sequence <SEQ ID NO. 84> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 26: 

IE1ICTLLPLENNEKLGISQCYLLVASGIKHNQNGSGQCTPHFKACNSEVHPW1LPLWYSVYLIDSPKCK 
r.T.TMB&^^.qPVMri.ILSDVCSHHTSF GVCNSFVCGFFCLVILVCPVCFYG RWRNSKAIPHCPSSFPWIH 

VPYHV 



The following DNA sequence Seq-2609 <SEQ ID NO. 27> was identified in 
H. sapiens: 

TCCAGGCAGTATTCTCCATGACAATGAGGAAGGTAAGTCTGCAACAGAAGAACAATGGCAGAAATTTTAAG 
AAAAGTTTACCGCCTGGGACTATGACTCACCrTTTGGGAGAAAATGTGACTAACCCTT-TGTAAGAGCTTGT 
TGAGAGCTCACTTTCCTGGGAGGAGTCGGGAGAAGGGGAGCATCAGCTGACGAAGAGGTGAAGGAGGTACC 
CAACAAGAAAAGCGTAGAAGGACCAGGGATTTGGGGTCGGGTCTTCCTCCTGATTCCAAGGGATGGCATAA 
GATATTGCCAAGTGAAGGAAGCGAAGTAGAGCCAGCAAAGGAAGGTGAACTGTTGTTTCATTAGAAATAAT 
ATGTTGTGATAATTATACAAAGTACTAATTAGTAAATTTCTTTCCAACCTCGACACTCCAAAAATCCCTGT 
ACTTATATCCCGAAGGCCTCTTCTTCCCCAAGCTGGAAGACACGGTCACTCATTAGTCACCCACTGTCACA 
GGAGTAACAGAGACTACAAATATTGGACAGGACATAAGTGAGGGTCAAGCATCTGGATGCAGATGCATGAC 
AGGATGCAAGTCTTCCCAGCTCTCATGGACTTTGCGACAGATGCACAGAGTGAGGTA 

The following amino acid sequence <SEQ ID NO. 85> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 27: 

TSLCASVAKSMRAGKTCILSCICIQMLDPHLCPVQYLSLLLLQWVTNEPCLPAWGRRGLRDISTGIFGVSR 
T.KRNTJjISTLYNYHNILFLMK QQFTFLCWLYFASFTWQYLM PSLGIRRKTRPQIPGPSTLFLLGTSFTSSS 
ADAPLLPTPPRKVSSQQALTKGSHFLPKGESSQAVNFSNFCHCSSVADLPSSLSWRILPG 

The following DNA sequence Seq-2610 <SEQ ID NO. 28> was identified in 
H. sapiens: 

ATTAAATGCCTGAACTCCCTTCAGCTCTGAAACTCTGTGGTGTATTCTCTGAGGACATTACCTCTCTAAGG 
GACCCAAATTAAACAGCTCACACCATCCATCATTTTTCTGTCTGAGGTTTTATTTCCCTAATCAGATTTGG 
GTAAATTTTCAGCCTCTCTCTGTCTCTTACTTCCAATCCAATAAAACCTGTATGGATTTGTTTTGTATTTC 
ATCTAATGTCATTATTCATT'CTAAGAGTCACTGCCTGACCATTTCCCTGCCTATAGCATAATTAGCTATTA 
AAAAGCTACACTGGCATGGTTTTCAAACTTGCATCCTCTTTTTCTGAGGTGGATTGATTCTAAACTGATTA 
AAATATCTCAGAATTTCCAATACAATTTTTAAAATGCAACAGATTTTCAAGACTGCCTCATGACTCTGCCA 
AGCCAAGGGAGTTAGCTGCCAACTCTCTCTGACTGCCAAGGAAGCCAAATAAATAATCCTGATGGTGGTTT 
TAAAATGAGAGGCAAGTGCCCATTTCTTAGGTTGACAGTGCCACCCTACACATTGACTTCTCCAGGGTTTG 
TAAGACACCAAGGGTGATGTTTCAGATTTTCCC 

The following amino acid sequence <SEQ ID NO. 86> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 28: 

LNATPFSSETLWCILGHYLSKGPKLNSSHHPSFFCLRFYFPNQIWVNFQPLSVSYFQSNKTCMDLFCISSN 
VIIHSKSHCLTISLPIALAI KKLHWHGFQTCILFFGGLILNLKYLRISNTIFKMQQIFKTASLCQAKGVSC 
QLSLTAKEAKIILMWLKSASAHFLGQCHPTHLLQGLDTKGDVSDFP 

The following DNA sequence Seq-2611 <SEQ ID NO. 29> was identified in 
H. sapiens: 

TCCACATTCTTTCTAAAGTTCTGAGCTTTTCCATGGGCTTCCATGGTAGGGAAAGCACATGGCCTGGGTGT 
GGGTAGAGCAGGTGCGGCCATTTATATGTATGGTTCTTTGCAAGTCTGGCATTTGTAAAATGGGTGATGCT 
TGTATTGTGTTTATTTATTCAATCATGTAATAGAAGATGCACATAAGATTATTTTGAAAAGTATGCCTTCC 
ATTTTCATGCTGAGAATAATGCAGGAAGTTCAGTGTAATGCAGTTATAATAAAATAGTAGCAAAACAATAT 
TTTGCTTTAAATCATGGAATTAGCAAGTAAAGACTAATTGGAAGCCAATCTTTTGCAAATTTTTTAAATGT 
AAGTTTATTTGGAGGATATGACTTGTTGGCCCAGAGTACATATAAAGAACAAAAGAGTATAATTAACAACA 
GTTTCAAATATGGACTTACCAGGCATCTTGATAAAATCAGTATTGACATGTATGTGAATGCCAACATTGTG 
TTTTTCCAATTCAATACTATGTTATGCCATAAAACTGGTAGCAGTTATGAAAATTAGAATTGGTTAAAAAC 
TGTTGAAATCTTTAAATTTTTCCTGTTTA 

The following amino acid sequence <SEQ ID NO. 87> is the predicted 
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no acid sequence der. ^ed fro,, the DMA sequence of SEQ ID NO. ^: 

NTSITHFTNARLAKNHTYKWPHLLYPHPGHVLSLPWKPMEKLRTLERMVJ 

l^^l^n^Dl^A _ 7^^Seq-2613 <SEQ ID NO. 30> was identified m 



H. sapiens: 



TArrTGGGTTTCCCTATCGTCCTCTTCATGAGTTCTTTGTGAAAACAGAAAGACTGAGTCTGCCAATAACC 

Itcca^Sagatataaaagtctcttgcacagckcac^tgaaactttaatttaagc^ 
^aca^caa^ta^cattttatcctgtttaattatttagaaacaaaatcagttatgctgaga 

„ „ » ti m<- im" ^ ^ ?v t'ttitt't attCTHTC AGGAAC TTTTTCTAG 



^acSSaa^vtaacattttatcct 

TGGGATTTATATACTCTGATCATAGAAACAAATTATTGACATCTGAATCTG 
AAGACATAATAAAATCACAGATTTGTTATTCTCTCAGGAACTTTTTCTAG 

nyTT.VTr.TRrT.SYVKVLWIiILFILSCSLAGYWQTQSFCFHKEliMKRTIGKPT 

^hi^llowing DNA sequence Seq-2614 SEQ ID NO. 31> was identified in H. 



sapiens: 

GGTGCCCATGCTTGGTGGTAGGATGTATGAAGCTCCTTGCTCCTCCAGCTGGGCATCCTGCCACTTGCTGA 
GGATGGCTGGCTTTGT 

The following amino acid sequence <SEQ ID NO. 85» is the Predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 31. 
ncnp<;T p r c MrDEL APCPVGTTAWPALIQLISKTPCMPQAASNT5LGLGDLRVPSSML YWLFLPSSLLAAA 

^zrjlX^T n ^ rT1,rT DYT " Mg "^ aa ^ WftI ' IWLVACCFPTFLIWLSKWQDAQLEEQGASY 



PSMGT 
The foil' 



T ^NX^iq^cT^eaf-2615 <SEQ~ID NO. 32> was identitiea 



AACACTGACTTCTCTGAAGCAGTTGTCTAAAAGAACCTACACCATTTTTATTTAGCA 
AA^AGCAGGGGATAGCAGAAAGAGCTTTGTAAAAAATATGTCATGGATTTT 

2^ rTTTr ^^ XAGAGG AATGAAGCAATTAGAGTTCCATAAAAAT<:ACCTAATGGGCCTTCCAAAA^ 
ArAAGOTAGA^ATTA^AATGGAACAGGCCCAACTTGAAATTCCGAGACCAAAAGAGG 

ctSgIg^gSagctccatttactccagagaacacagg 

AGAGGGTGGGAGGATGAGCATAAGTTAACAGGAAACAAGTTAATTTTTTAAAAGTGCT 

The following amino acid sequence <SEQ ID NO. 90> is the P«dicted 
^ ^Hd sequence derived from the DNA se q u enc e of SEQ ID NO. 32. 
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HFKIKLFPVNLCSSSHPLFNELPPFPTLFLAFIPMVPLKVFSSSLPFSPPVFSGWGAANSPSSSCLI 
SPTPAAAPYSQSQSPVCVIAGMSLESTNILYSHTCLPPMSSAPLLVSEFQVGPVPFFLPCRLSRTRSLPTS 
DFLSDDFVfGFSICLLEGPLGDFYGTLTASFLYLRNVFLLLETPKIHDIFFTKLFLLSPAFNKSLFAKKWCR 

FFTTASEKSV 



The following DNA sequence Seq-2616 <SEQ ID NO. 33> was identified in 
H. sapiens: 

TTTCCCAGATAAATTGTATGCACAGTAACTGGTGTTGCAGTATACCATAGCATATATACATCCATTTGGCA 
CACTGCAGGTGCCAGTGGGACAACATACCAGAGTGTAAGTCTTCCTGATCATTTTCATGATGTCCTCAGTT 
ATTTACCTTGTAATAAGCTTGTAAACGTCTATGATTGTTTTTGAGTCATCCCAATGCAGTCATGTAATAAC 
AACATGTATTTTAAATGAAACTTGGGGATTTTCCTCCATACCTGAATCTCTAGTATTCACATAAATGAAAA 
ATCAAAATTAGGATAAGTTAGTGTCAAACATTAATGGATTTTTACAATGCTAATTGGTGTTCCTTTTTAAA 
TTATTGCTGCCTACAGACACATAGCTATAGTTCCATGCACTTTCAACCACCAATGCTGCCAGGCTAGTAAA 
GCAGTTAATGTATATTTGGGGTTAATTATCAGAATCACCAGAAACAATTTTTTTAATTTTTAAAATATTTT 
ATTTrrCCACAGATTATTGGGGTACAGATGCTGTTTGATTACATAAGTTCTTTACTGGTGATTTGAGAGAT 
TTGGGTGCACCCAACATCCGAGCAGTATACATTATTCCCTATG 

The following amino acid sequence <SEQ ID NO. 91> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 33: 

FPRIVCTVTGVAVYHSIYTSIWHTAGASGTTYQSVSLPDHFHDVLSYLPCNKLVNVYDCFVIPMQSCNNNM 
YFKNLGIFLHTISSIHINEKSKLGVSVKHWIFTMLIGVPFIIAAYRHIAIVPCTFNHQCCQASKAVNVYLG 
LIIRITRNNFFNFNILFFHRLLGYRCCLITVLYWFERFGCTQHPSSIHYSL 



The following DNA sequence Seq-2 617 <SEQ ID NO. 34> was identified in 
H. sapiens: 

CGGGTTATTTAGAGAACCACTTGAAATACCACCTCCTTGGTAACACCAGCTCCCTCCACCCCCTGAGCTCA 
CGGTCTCTTCCCTGTGAGATGCAGCACCAGGTAAGGTCATTAACAACCAGGTTTAGAGTAAACAGTGCTGG 
GCTGTATTTCTGATCCTGCCTTTCCCTAACTGGGTGCTCTTTGGCAAGTTATTAAGTTACTTCATCTGTAC 
AATGGGTTACACTTATGCCTTTTACATATGGTTGTTCCGAAGATTGAGTGATATGCATACCAAAAATGCTG 
AGCAGAACACCTTGTCCATATCTTTCCTCTCTGTTATTAAATGGAGGCCTTTAAGGTTAAGTAATTTGTTA 
TTGTTGTGGTTAATTTTAGTCCTCTGAATTTTAATCTAGTACAAATTGTGCTGCATTTGGCACATGGTACA 
TGT^CATGAATATTGAGTGTTGTATAAAGGAATGAAAAATCAATTACATGAAAAGAAATTCCAAATCTTAC 
ATTTTACAAACACAGACACAAAGAATACTAAGATTTAACTCAGGGGCAAAAGTTAAGATTTGGCCACCAGC 
AC GTGGTGAGCTTCCTTGAAAGTTTGTTTC TGGC 

The following amino acid sequence <SEQ ID NO. 92> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 34: 

CLrnnrLEirrn-mCT PPPrFT T""T ^A BP ^rTWMnv.gKOrWAWT,ILPFPNWVLFGKLLSYFICTMGY 
TYAFYTWT T cr^TnrxTawnOTT.STfiPT.f^IKWRPL RLSOT.I^LWLILVLILIYKLCCI WHMVfflVHEYV 
LYKGMKNQLHEKKFQILHFTNTDTKNTKILRGKSDLATSTWASLKVCFW 



The following DNA sequence Seq-2618 <SEQ ID NO. 35> was identified in 
H. sapiens: 

ATTCTAATGGCATTAATCCATAGCATTATCTCCATCTCTGTTTTAAATATCATGCATCCTCATTCTATGAT 
TCAATTTAAAGGAATCCTTCAAAAGGATCAATCTAAATAAATAACAAGTTAGCTTTCAGGCAAACAAATAA 
ATTTGCrTTGTTTTATATTCACCATAAATATTTCACTTAATTACTGAGGTACCTTGTTCAGGAAACACAAA 
ACAACATTATAAATTAATTAGCACTGTCCCTGCTGACGTTTTAGTCCTGTGGAATGCAAAAGCTAAAAGTA 
AAAACAGGCCATGAAGCCCAACCAGAGCACACATCGTATGCAAATGATAAAGCCCACAAACATCATGGGAT 
CATTCCTGGGACATTCTGAATCACCAAAATTTTGTCTTTAATCAAGTATTGCCCTATTTATTTTCAAATTC 

AA 

The following amino acid sequence <SEQ ID NO. 93> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 35: 

LNLKINRAILDRQNFGDSECPRNDPMMFVGFIICIRCVLWLGFMACFYFLLHSTGLKRQQGQCLIYNWLC 
FLNKVPQLSEIFMVNIKQSKFICLPESLVIYLDSFRIPLNIIEGCMIFKTEMEIMLWINAIR 
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j The following DMA sequence Seq-2619 <SEQ ID NO. 36> wliTde^tif led in 
H. sapiens: 

TTTGGGTCTAGAATCCCCTTGGTTTGGGAAGCATCCAGAAGGAGCTTCCATCCCCATCCATTTCTTGCTCA 

cSccSSctSIgctttgtttacatgtctctcgatacctagacagaggcagaggcatggacttctgg 
c^tca^IagS™^ 

p^tttcaSatttactgactattctcttatctcttgtaacatttaatatcccactccttagcattaact 

Ig^gtagcccagtcccaagcaccacgtaggcaattgaaggagctgggacaaaaagagttc^ 
mtSStactgctctgagtttactctgtattt^acatgagttttaatgt^ 
SgIg™agaagataatacacctcttttcagaaa^ 
IcacaScaattttgcatgtaattttaaggattcat^ 

TATT 

The following amino acid sequence <SEQ ID NO. 94> is the Predicted 
amino acid sequence derived from the DNA sequence of SLQ ID NO. 36. 
YAKELTVWAKV^SLKLHAKLCWACVCVYSYVFFKEVYYLLDSQIVQWPQNIKTHVQIQSKLRAWEIQT 

SSSrgawdwatywaghlqrilqgkgtqtsgleskfkscgvgymlqeiresvnpeigeadspr 
kdnsewslegrvrlelepevhasaswsrdmtklerrkarngwgwkllldasqtkgildp 



The following DNA sequence Seq-2621 <SEQ ID NO. 37> was identified in 
H. sapiens: 

GTAAGTTATCTGTATTTATCCCCCTACAAACACACACTCCTAACATACAGTGGTGAGAGAGGAACAACATA 
ACTCCAGAGGAAGTAAGTGAGAGACACAAAGCAGTCATTGGTTCATTGCTATAATGAAA 

tctctIctgtSaattacagtgactccctcatccatcctcttgtcttctcagatcttaactttatcctct 

gaSccaggctcctS 

tgctgtccSIgaIaaS^ 

tcccatttacttatataactcttttaaaaagt^ 

The following amino acid sequence <SEQ ID NO. 95> is the Predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 37. 
KLSVFIPLQTHTPNIQWERNNITAEEVSERHKAVIGSLLNSPRQMLPGSLPWGGLVIFLEWSSSLFSTVL 

qlphpsscllrslypldsrllldvltflqqklslfl^— m " mmB 



^■MT.FAVHBKWKVOR LLFNFLSLFIASWVPFTYITLL 
KSFCGLSMYQIIDHFIKATFFVFQTSFLYFGQVRPL 

The following DNA sequence Seq-2624 <SEQ ID NO. 38> was identified in 



TTATrrTrTTTGTAAGATCTTATTGCCCAAAGAGTCTGTTCTGTCCATCTTATGATATCTGTTTTAACATT 

StaSttaagctttttt^ 

ggIcccSISgccaagLacttatagccaa^^ 
Saggt'gg'g^gg^ 

agcccatcttttttggaggatctgaa 

The following amino acid sequence <SEQ ID NO. 96> is the Predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 38. 
WFVRSYCPKSLFCPSYDICFNINDAQLCLDPKRRSLYDFPCCYGQEFSFKLFWGLATRGSVQSVQRADLS 

s^SSpf^SyIksIinsqalisfhiitrwcgyl 
rhslflknllsniratnqkpkskltkpiylvlcvgpsalrhlahlfwri 



The following DNA sequence Seq-2625 <SEQ ID NO. 39> was identified in 



sapiens: 
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ATCTGCCTGACTCTTCAGCCC ATGTCTCTTT 1 i iwi ATATXTTGTCATGTG AA 
GRGGQCSGUiNHDVFLTXiLTSAjn^^ 

SSSKMQLWGNSHRNFSQFWL 

. ocok ^qpn Tn MO 40> was identified in 

"The following DNA sequence Seq-2626 <SEQ ID no. 



H. sapiens: 

CCAAGTTTAGGGAGAGCKCAGCTGGGCCCAGGGCCCTC^ 

ATGGTGCAGGCCCAGCCTTCCAGGC^C^ 

TGGCTCAGGCATAATCCAGCCAGGAM^^ 

?cSSSgagc^ 



■ ■ „ „ ->co7 cpn in NO 41> was identified in J 

The following DNA sequence Seq-2627 SEQ id mu. 

sapiens: 

aaag™cga T== ^^ 
ccatgctggtctcagagaggcactctgc™^ 

GATGCATTACCAAGCCCCAAGTCAAGGGCAAGA.AGTACAATCCACC 
KKYNP 



■ f. „ ooq <f<?pn td NO 42> was identified in 

The following DNA sequence Seq-2628 <SEQ 10 «u. 

H. sapiens: 

ACAATAATTTGTTGTATAT^CCAAAATAGCTAGTAGTGTAATCT 
TGTGGTGATGCATATTTCAAGTACCCTGATCTGATAATTGCA^ 
GTACCTCCAAAATATGCTCAATTATTGTATAAGTACAAAAAAATTTAAACAA 
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— - Cn „ 9f :oQ < SE 0 ID NO. 43^ was identified in 

-^Se^ollowing resequence Seq-2629 <SEU 

H. sapiens: 

TC^CACACTTIATAGGTCA^GCCA^ 
AGTTCATTCTTCCATTGCTGTAAA^WCCraG^^^ 

CTCACAGTTCTKAG(KTGTATGGGMOCATC^TG^ATCTGC AK5AGCMCA AGTGAGCAAAG 

ATGGTGCTAG 

^pn td NO 101> is the predicted 

= ==iiS 



H. sapiens: 

AGTATM c A cxcc™^ 

TGCTCATTCCACAGTTTTTGGCTGTCCTGGGAAC^ 
GCAAATGTCAAACCAGAGCAGCATCACCATCTAGAGGTCAAAA 

GAGCCTTCCGTATTCTGTATACATAGCAGTTTATGTGAATGTACAb ttaCAGATGGCATAGGG 

CTCCAGTTGGGTTTCCAGAAAGAGATCATGGCM 

AAGCATACATCGCAGAGCCATATA^AGCA^ 

TCAGACAAACCACCTACATTGGGACCA^ 

gSIcSaatataatttactctcattgctgtgctttctacaaa 

. -^r^TTT^SEO ID NO. 45> was identified m 

^KTfoTlowing DNA sequence Seq-2631 <SEQ 



H. sapiens 
TCAGCTTATCK 



™a T ctggtcaatagct™^^^ 

AGGTAGCTGTATGGTGTTTGACACAGCACATGGCGTACLiiiai^ ^tattAGGCAGCTACCT 

tgaatttatgttgccttgtcaaag^c^ 
gcaacactgggcattcagactaacccatcaggcttatggc^ 
tggtacatcatgttaggtttatgcagtagacgta^ 
gtcaattgctgagaatgataaaagacaaogatagcc^ctctg^ 
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. — Tn Kfi 103> is the predicted 

SGWTLP . . 

- — - -c! FO Tn NO 46>~ was identified m 

_- ? - ns — ^T^i^7^e^2632 <SEQ ID NO. 

H. sapiens: 



CTCTCCAAACCTGTCGAAATL^iw-— 

ACTGTTTGTGCTAATAGCCTTTTCATCACCATC^^^ 

TTCTGTGACCCTTACATTCCTCCTGTCAGTCA 

tgcaaatcctcaagccctcattctggttcagacct 
tccISaagacttctcctggccttcatttgtgactgtg 

^qrn TD NO 104> is the predicted 



H . sapi ens : 

ocaattaagttttgtac— ACAG^ 
agaatttctcctaacaatgtcattgcttcaaccagc^ 

TTCTTCTTTTGTCTTTGATACAATCATACAGCCTCTCTTC^ 

AAGATCTGGAAGACTCATATTCTTTTOTTTTCACTGGCTACG^ 

TTTTTTCTTTTGGGTTCTTTACATCGCCCAATT 

TCAAGACCTGTGAAGCATGAAAAATAAATTGCTCTTTCC^AACTC^ 

TGATCTTTTATAAACCTCTATCCCCTATCCTC^ 

TATAATACAGGAGATCAAACCTTAT^ 

GGGAGC ACAGGC TTC ATAA 
SSCFSIMFFTLSIQYKTL 



. . ~ 7fi^A <SEO ID N O. 48> was identified in 

The EollowinTDNAriequence Seq-2 634 <SEQ 



H. sapiens 



CAAATTGCAGCAAAAATCATTCAGGGCTO^ 

GGACTCAAAAACAGTTGCTGAGTCCCT^CACTGGAG^ 

AATTCCACCCAATCCTGCATCCCCAATTCCAATCTCAAGGACCAGTTT^ 

aSggtggtcctgaatctccaaatc^ 
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TTC TCC C AAATC AGC AC ATTC AAC AG T ' 

SgiqppkqggllplqwtpgiqvlIIaTot^^ 



H. sapiens 




HC^HCRFSRE.SPE^PPPKVCSH^™ 

PYLLSLDLLPGLQRVKS 



identified 



-—^-flo^^^Tse^ ID NO. 50' 

H. sapiens: 

AGATGCCCAGACACCTTCACTTCAGCAG™ 

gcctctaagagtaaaaggcctcccagagaggacat^ 
aaagcaggaaacatccaaataaaggatgttga^ttca^ 

GGTATATCCTCTCCCGTCTOTCC^ 
TKTTGGGGTCAGAAGTGTT^GAATTTC^ 

ihvlsgrpftlrgaslpcldfpglcplsaevkvsgh 

. c „„ 9fi^7 qEO ID NO. 51> was identified in H. 

^he^Tlowing DNA sequence Seq-2637 bhg iu «u. 
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^c-n rn NO 109> is the predicted 

.„,™T P »r FT.rnTHSSKTAED 



identified 



H. sapiens-. 

TTCTTCCTTTTCCTTTCATTATCATTTTC 
GAGAAGAAAATGTCCTTGCCCATGAACTTCTT^ 

aattgaaagtttttcatt^ttg^^ 

TAGTTTTAAGTCTTTACTAGACCAGTTAAAAGGTAAGTT 1 1 i a GAT AAGTAAGTAGTT 

Stggcaatac^^ 

TTAACACTTTGGAGTCAATACTCCTAGATG^ 
AAGTAATCTTTAAACATAC^AAATGG^ 

acctttccatgtcagttatatataccccat™^ 

ATATCTTGGGACA^ 
FESFLGIK 



. - Cort 9fi40 <SE0 ID N07~53^Vas identified in 

I^ITowing DNA sequence Seg-2640 <SEQ 



The 

H. sapiens: 

CTTTTGAGGATTAAAAATTCCTGCTTACT 

CTCACCTACCATAATTTTAGTATGCTATG^ 

TATAATGCTTTTAATTGGTAATGACCTATATG^ 

CCCCTATAAGTTAACCAATTGCTTAGG^ 

CCACAAAACAAGGAGGTAGATTAT^ATGAAGG^^ 

CATCTGCCCCATAGCTCCTCCATOT^ 




GTTAGTTGCC TGTTT AAGTC AAT AA 

^= id NO 111> is the Predicted 

KGLVTFYRWDWDSDVSCLFKSI 

_— — ■ — ^^fiZT^sEO id N0 - 54> was ldentified in 

following DNA sequence Seq-2641 <SEy 



The 

H. sapiens: 
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. : ^ITTsIcTlD NO. 55> was identified" in 

^^Ti^i^irii^ce Seq-2642 <SEQ ID nv 



H. sapiens: 

™ac T caa C ™^^ 

TTTGTGTGTGAGAGACACACATAGAAA^ 

AAAAGGCAGTrTAGTAACAATGGCCTTTACTAGACAGAC^ 

GTATCAGATATTTTCTGTAAAAGGTTTGTTATTAATATTCA^ 

TTATAAAOrAAGGGGAACACAATTOTTTACAGCAATGTT^ ArrCACA TATTTGCAACACTGC 
TAAGTACCATGCATATATACATACATAAACAATC 
TTTTCAGTTTATGCAGTTTATTTTTTOTC^^ 
AAAAGTTTTGATATTATATGTGAAAC^CAGTT^ 

TcaSSS 

TGT 

^ Q n n Tn NO 113> is the predicted 



YIFNITDS FLAVLSII 



ras identified in 



H. sapiens 



H. sapiens- 

GTAAATTTAAAACCGATCATATACATATOCACATTAAATACAAAAA 

^aScSattaaaaagtaggttttaaagcaaagattac 

— c rr ?fiA4 <SEO ID NO. 57> was identified in 

l^l^lWni^ 3NA sequence Seq-2644 <SEQ 



H. sapiens. 

agcatgtgtgtgcaacacctttgcctg^t^^ 

gaaatctcctcttgtttctcgtgttatggacag^caaggttt CGGGCAGGTC tgggtggctatc 
gcagaatcgtac^aagggac^tcttccc^^ 

TTCTTTCGGGGGCTTTTCCTTCCAG^GAAOTCTT^ 



DOCKET NO.: (H^^JSl 

-ISirT„™ OT rTr,rrTTCATGCTGTTCTCCTC 



EENSMKADKGBTEVNQCSIDLGEDDMEFGEDDINFSEDDVEAWIP^^'PPS^^^^^^^^^^^^^ 



KVLHTHALHHKVDKYIEEAGTGVFPKHGL 

______ 



H. sapiens: 

C gS==^ 

Q ^Qpn td NO H6> is the predicted 



i EXAMPLE 2: CLONING OF nGPCR-x 

PRISM ReadyDye-DeoxyTe— WtwithTaqFS polymerase. EachABfcycle 
S e qu e„c i „ gr eac ti o„eon 1 a,„ S a b cu«0.5«ofp 1 as ml dDNA. Cycle-sequenc.ng ,s performed 
I. an ininal dc„a,»ra„o n a t 9S°C for , mm, fo»owed by 50 cyc.es: 98°C for 30 sec 
l^ tag - 3 « te 30«.^«^«^^^ T '^ 6 ' e, -- ,d,,, -* ,,e 
controlled by a Perxtn-Elmer 9600 thermocycler. Extension products are P«"f 
Centrifiex ge, filtration (Advanced Genetic Technologies Corp., Gatthersburg, MD). Each 

temperature. Coiumn-purified sa m p,es are dried under vacuurn for abou. 40 rrnn and , e„ 
roWedin 5 ,,o f a DN A 1 oa,n g so tat ,o„ ( S3*de i „n i ,dfo— .«»"™-» 
mg/m , Biue Dextran). The samples are .hen heated to *>°C for three mm an .oaded ,nt *e gel 

by unporting ABI373A files into the Se q uencher program (Gene Codes. Ann Arbor, M.). 
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Generally, sequence reads of 700 bp are obtained. Potential sequencing errors are minimized by 
obta^ng sequence information from both DNA strands and by re-sequencing difficult areas 
using primers at different locations until all sequencing ambiguities are removed. 
[000240] To folate a cDNA clone encoding full length nGPCR, a DNA fragment corresponding 
to a nucleot.de sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID NO:58, 
or a portion thereof, can be used as a probe for hybridization screening of a phage cDNA library. 
The DNA fragment is amplified by the polymerase chain reaction (PCR) method. The PCR 
reaction mixture of 50ul contains polymerase mixture (0.2mM dNTPs, Ix PCR Buffer and 
0 75^ Expand High Fidelity Polymerase (Roche Biochemical*)), l K of 320649 1 plasmid, and 
50 P moles of forward primer and 50 P moles of reverse primer. The primers are preferably 10 to 
25 nucleotides in length and are determined by procedures well known to those skilled ,n the art. 
Amplification is performed ,n an Applied B.osystems PE2400 thermocycler, using the following 
program- 95°C for 15 seconds, 52°C for 30 seconds and 72°C for 90 seconds; repeated for 25 
| cycles. The amplified product is separated from the plasmid by agarose gel electrophoresis, and 

^ purified by Qiaquick gel extraction kit (Qiagen). 

So00241] A lambda phage library containing cDNAs cloned into lambda ZAPII phage-vector i. 

\ plat ed with E. coli XL-1 blue host, on 1 5 cm LB-agar plates at a density of 50,000 pfu per plate, 

" and grown overnight at 37°C; (plated as described by Sambrook et al, supra). Phage plaques 

i are transferred to nylon membranes (Amersham Hybond NJ), denatured for 2 minutes in 

1 denaturation solution (0.5 M NaOH, 1.5 M N.C1). renatured for 5 minutes in renaturation 

C solution (1 M Tris P H 7.5, 1.5 M Nad), and washed briefly in 2xSSC (20x SSC: 3 M NaCl, 0.3 

H M Na-citrate). Filter membranes are dried and incubated at 80°C for 120 minutes to cross-link 

the phage DNA to the membranes. 
[000242] The membranes are hybridized with a DNA probe prepared as described above. A DNA 

fragment (25ng) is labeled with o> 32 P-dCTP (NEN) using Redipnme random priming 
(Amersham Pharmacia Biotech), according to the manufacturer's instructions. Labeled DNA is 
separated from unincorporated nucleotides by S200 spin columns (Amersham Pharmacia 
Biotech), denatured at 95°C for 5 minutes and kept on ice. The DNA-contaimng membranes 
(above) are pre-hybridized in 50ml ExpressHyb (Clontech) solution at 68°C for 90 minutes. 
Subsequently, the labeled DNA probe is added to the hybridization solution, and the probe is left 
to hybridize to the membranes at 68°C for 70 minutes. The membranes are washed five times m 
2x SSC, 0.1% SDS at 42°C for 5 minutes each, and finally washed 30 minutes in O.lx SSC, 
0 2% SDS Filters are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, 
N Y USA) with an intensifying screen at -80°C for 16 hours. One positive colony is isolated 
from the plates, and re-plated with about 1000 pfu on a 15 cm LB plate. Plating, plaque lift to 
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fibers and hybnd.zation are performed as desenbed above. About four pos.t.ve phage plaques 
are isolated form this secondary screening. 

,000243] cDNAc„„.a,n 1 „ E pla Sm ds(pB.uescnp«SK-)are re sc 0 ed f r„ m , h eisola,ed P ha g esb y rn 
.voexcis.onbycu.tunngXL-ibheceUsco-.nfectedw.^e.solatedphagesandwUbthe 
Excs.on helper phage, as described by the .anufac.urer (Stratagene). XL-b.ue cells contammg 
the plasmrds are plated on LB plates and grown a, 37°C for .6 hour, Coiontes («, from each 
p.ate are replated on LB plates and grown. One colony from each p.ate is stneken onto a nylon 
filterinan ordered array.and the filter >s placed on a LB plate to ra.se the colonies. Thef,l.er.s 
then hybridized wth a labeled probe as described above. About three pos.tive colonies are 
selected and grown up tn LB med.um. Plasmrd DNA is .solated from the three clones by 
Qlag en Mid. BUQiagenlaccorcSngto me manufacturer's instructions. The size of the insert ,s 
determined by digesting me plasmid with the restnetion enzymes Not! and Sail, wh.ch 

O establishes an insert size. The sequence of the entire .nsert is de.enn.ned by automated 

| sequencing on both strands of the plasmids. 

IS EXAMPLE 3: SUBCLON1NG OF THE COWNG REGION OF nGPCR-X VU PCR 

1,00244] Additiona.e S perimen,sma y beconduc,ed,osubclone,hecodin S reg,on„fnGPCRa,d 
- place the isolated codrng reg.on into a useful vector. Two additional PCR primers are des.gned 

? toedonthecoaingregionofnGPCR.eorrespondingtoeitherend. To protect agams, 

■ : exonucleolyttc an** during subsequent exposure ,„ enzymes, , g ., Taq polymerase, pnmers are 

W mp ™;rra:o:^oneon^ 

mature (dOTP, dATP, dTTP, and dCTP, each a. 10 mM), 3ul genom.c phage DNA (0.2 5 ug,ul), 
0.3ul Primer I ( Wpj), W Primer 2 (1 ug/u,), 0.4,1 High Fidelity Taq polymerase 
(Boehringer Mannheim). The PCR reaction was started with 1 cycle of 94°C for 2 minutes; 
followed by 25 cycles at 94°C for 30 seconds, 55X for 30 seconds, and 72»C for i .3 mrnutes. 
,0002461 Thecon.en,sfrom.hePCRreac n o„a I e,oadedontoa2%a g ar„segela n dfractio„a,ed. 
Th eDNAbandofexpec,edsizeisexc,sedfrom.hege.,p,acedinaGen E ,„.eAgaro S esp,n 
column (Supelco) and spun for 10 mmu.es a. max,mum speed .n a micofuge. The eluted DNA 
is precipitated with ethanol and resuspended in 6ul H,0 fo, ligation. 

using a protocol standard in the art. in particular, the ligation reaction eons.sts of 6u. of GPCR 
DNA lul .0Xliga<ionbuffer,2ulpCR2.1 (2 5 ng/ul, Invtoogen), and lulT4DNAligase 
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(Inv.trogen). The reaction m.xture is tncuba.ed ovem.ght a, .4»C and the reaction ,s then 
stopped by heating a, 65°C for 10 mtnutes. Two microl.ters of .he „gation new are 
transform tnto One Sno, cdU (Invitiogcn, and p,a.ed o„,o amp.Cl.n pla.es. A s.ngle colony 
contain,„ g areeo ra b,na„, P CR2..beannga„inse rt isused,oi n ocu,a,ea5m 1 cu ta .reofLB 
ro ed,um HasmidDNAispunfiedusing.heConcertRap.dP.asm.dMiniprepSys.err, 
(GibcoBRL) and sequenced. Folding confirmation of the sequence, a 50 ml cuhure of LB 
medium is tnoculated with .he .ransformed One Sho, cehs, cultured, and processed us,ng a 
Qiagen Plasmid Midi Kit to yield purified pCR GPCR. 

EXAMPLE 4. HYBRIDIZATION ANALYSIS TO DEMONSTRATE nGPCR-X 

EXPRESSION IN BRAIN 
,000248) Theexp r ess i onofnGPCR-„n ra a m n 1 als,suchas*era.,maybe i nves«, E a,edb y »,., 
\ hynndizationh.stochem.s.ry.ToinvesUga.eexpressionin.hebra.n.forexample.coronaland 
! sagin a,ra.braincr y osec«o„s(20umu 1 ,ck)arepreparedus i ngaRe,cher.Jungcryos.at 
- Mvidua, sections are thaw-tnoun.ed onto silanized, nuclease-free sl,des (CEL Assoctates. Inc., 

i Hous,o„ TX),a»ds.oredat-80°C. Secuons are processed starting w.th pos.-flmon in cold 

= 4 * P arafo m a,dehyde,rinsed,nco,dphospha,e«^ 

anhydridein.rie*a„o 1 a m nebuffe,anddehydra,ed,hroughasenesofalcohol»ashes,n70%, 

'- 95% and 100* alcohol at room temperature. Subsequently, sections are delip.da.ed ,n 

5 chloroform, followed by rehydration through successive exposure to r00* and95% alcoho a. 

S r«,m.empera«ur,Microscopeslidescon,ainin g processedcr y o S ec,i„nsarea,.owed t oa,rdry 

prior to hybndization. Other tissues may be assayed in a similar fash.on. 
,0,0249, A nGPCR-x-specific probe is genera.ed us,„g PCR. Mowing PCR ampliation the 
fragmen.^gestedwtthrestriconen.ymesandclonedintopBluescriptncleavedwuh.he 

same enzyme, For production of a probe specific for the sense srrand of „GPCR-x the 
nGPCR-xclone in pBluescrip, II ,s linearized with a suitaMe restriction enzyme, wh.ch prov.des 
a substrate for labeled run-off .ranscripts (U., cRNA riboprobes) us,ng the vector-bome T7 
promoter and commercially avai.able T7 RNA polymerase. A probe specfic for .he antisense 
s,rand of nGPCR-x is also readily prepared using .he nGPCR-x clone in pBluescnpt H by 
Ceaving the recombinant p.asmtd w.th a sui.able restnetion enzyme to generate a l.neanzed 
subs.ra.efor.heproductionoflabe.edrun-offcRNAtranscrip.sus.ng.heTSpromoterand 

cognate potymense. The riboprobes are .abeled wrth [»S,-LrrP .o yield a specific activt.y of 
abou, 0 40 x 10' cpm/pmo, for antisense nboprobes and abou. 0.65 x 10« cpnVpmol for sense. 
s ,rand nboprobes. Each riboprobe is subsequently denatured and added (2 pmoVml) «, 
hybridization buffer which contained 50% formamide, ,0% dextran, 0.3 M Nad, .0 mM Tns 
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(pH 8.0), 1 mM EDTA, IX Denhardt's Solution, and 10 mM dithiothreitol. Microscope slides 
containing sequential brain ejections are independently exposed to 45ul of hybridization 
solution per slide and silanized cover slips are placed over the sections being exposed to 
hybridization solution. Sections are incubated overnight (15-18 hours) at 52°C to allow 
hybridization to occur. Equivalent series of cryosections are exposed to sense or antisense 
nGPCR-x-specific cRNA riboprobes. 
[000250] Following the hybridization period, coverslips are washed off the slides in IX SSC, 

followed by RNase A treatment involving the exposure of slides to 20 ug/ml RNase A in a 
buffer containing lOmM Tris-HCl (pH 7.4), 0.5M EDTA, and 0.5M NaCl for 45 minutes at 
37°C. The cryosections are then subjected to three high-stringency washes in 0.1 X SSC at 
52°C for 20 minutes each. Following the series of washes, cryosections are dehydrated by 
consecutive exposure to 70%, 95%, and 100% ammonium acetate in alcohol, followed by air 
= drying and exposure to Kodak BioMax™ MR-1 film. After 13 days of exposure, the film is 

I developed. Based on these results, slides containing tissue that hybridized, as shown by film 

% audiograms, are coated with Kodak NTB-2 nuclear track emulsion and the slides are stored 

| in the dark for 32 days. The slides are then developed and counterstained with hematoxylin. 

% Emulsion-coated sections are analyzed microscopically to determine the specificity of labeling. 

\ The signal is determined to be specific if autoradiographic grains (generated by antisense probe 

1 hybridization) are clearly associated with cresyl violate-stained cell bodies. Autoradiographic 

S grains found between cell bodies indicates non-specific binding of the probe. 

2[O00251] As discussed above, it is well known that GPCRs are expressed in many different tissues 

and regions, including in the brain. Expression of nGPCR-x in the brain provides an indication 
that modulators of nGPCR-x activity have utility for treating neurological disorders, including 
but not limited to, mental disorder, affective disorders, ADHD/ADD (/.*., Attention Deficit- 
Hyperactivity Disorder/Attention Deficit Disorder), and neural disorders such as Alzheimer's 
disease, Parkinson's disease, migraine, and senile dementia. Some other diseases for which 
modulators of nGPCR-x may have utility include depression, anxiety, bipolar disease, epilepsy, 
neuritis, neurasthenia, neuropathy, neuroses, and the like. Use of nGPCR-x modulators, 
including nGPCR-x ligands and anti-nGPCR-x antibodies, to treat individuals having such 
disease states is intended as an aspect of the invention. 

EXAMPLE 5: TISSUE EXPRESSION PROFILING 
[000252] A PCR-based system (RapidScan™ Gene Expression Panel, OriGene Technologies, 
Rockville, MD) may be used to generate a comprehensive expression profile of the putative 
nGPCR-x in human tissue, and in human brain regions. The RapidScan Expression Panel is 
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conned of first-strand cDNAs fro™ various human tissues and bra,n region, that are seria„y 
d.lutedovera^og range and a,aved ,n,o a m U .«,-well PCR pia,, Hu.an „ssu=s in «he array 
may Wfc brain, heart. kidney, spleen, liver, colon, lung, small ,n,es.,„e. muscle, stomach, 
ieshs, placenta, salivary gland, thyroid, adrena, gland, pancreas, ovary, uterus, prostate, stan, 
PBL bone marrow, fetal brain, and fetal liver. 

,000253, Express^ of nGPCR-x in various tissues is detected ustng PGR pnmers designed based 
on the avai.aMe sequence of the receptor that will prime the synthesis of a predetermined s,ze 
fragment in the presence of the appropriate cDN A. 

-000254, PCRisperformedina50u l reac™co„.aini„g34p 1 H 2 O,5u 1 1 OX TT buffer (1 40 mM 

1 ammonium ^M^UT^^V^^**™ 

mixture (dGTP, dATP, dTTP, and dCTP. each a. lOmM), 0.3ul forward primer (1 ug/ul), 0.3ul 
reverse primer<.,g/ui),0.4u.l High FidelityTaq polymerase (Boehringe, Mannheim). The PCR 

= ^t.onrmxture.sadded.oeachweUof.hePCRpiate.Thep.ate.splacedmaMJResea.ch 

£ PTC100 thermocycler. and is then exposed to the following cycling parameters: Pre-soak 

7 - for 3 nun; denaturation a, 94°C for 30 seconds; annealing a, pnmer 57°C for 45 seconds; 

? extension 72<C for 2 minutes; for 35 cycles. PCR productions are then separated and analyzed 

S by electrophoresis on a 1.2% agarose gel stained with ethidium bronude. 

",000255, The4-,o g dilu,.onrangeofcDNAdepos,tedon,hep,a.ee„ S ure S .ha„heam pl ,f,cat,„n 

I reaction is with.n the linear range and, hence, facilitates semiquantitative determination of 

= relative mRNA accumulation in the various tissues or brain regions examined. 

EXAMPLE 6: NORTHERN BLOT ANALYSIS 
[000256, Northernblo.sareperformedtoexamtnefheexpiessionofnOPCR-xmRNA.Thesense 
onen.ationol.gonucleotideandtheanusense-orienta.ionoligonucieo.ide.descnbedabove.are 
used as primers to amplify a portion of the OPCR-x cDNA sequence selected from the group 

consisting of SEQ ID NO: 1 to SEQ ID NO:58. 
■000257, Multip,ehuman,issuenor,hemb.o,sfr„mC,ontech(HumanII#7767-l)arehybndi Z ed 

wi* the probe. Pre-hybndizahon is canned out a, 42 C for 4 hours in 5xSSC, .X Denhardt . 
re agent 01%SDS, 50% formatmde, 250 mg/ml salmon spermDNA. Hybrid.zat.onB 
performed overnight at 42"C m the same mixture w.tn the addition of about 1.5x10 cpm/m. of 

labeled probe. 

,0002581 The probe is labe.ed with a "P-dCTP by Rediprime™ DNA labeling system 

(Amershatn Pharmacia), punf.ed on N.ck Column™ (Amersham Pharmacia) and added to the 
hybnd.za.ion so.ution. The filters are washed severa, times at 42°C in 0.2x SSC, 0. .* SDS. 
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RUers are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, N.Y.. USA) with 
intensifying screen at -80°C. 

EXAMPLE 7: RECOMBINANT EXPRESSION OF nGPCR-X IN EUKARYOTIC HOST 
CELLS 

A Expression of nGPCR-x in Mammalian Cells 
,000259] To produce nGPCR-x protein, a „GPCR-x-encoding polynucleotide is expressed in a 

suitable host ceil us.ng a suitable express.on vector and standard genetic engineering techn.ques. 
For example, the „GPCR-x-encoding sequence described in Example 1 is subclone* mto the 
commercial expression vector pzeoSV2 (Invitrogen, San Diego, CA> and transfected ,n.o 
Chinese Hamster Ovary (CHO) cells ustng the transfectton reagent FuGENE6™ 
(Boehringer-Mannheim) and the transfectton protocol provided in the product insert. Other 

0 euka ryo.iccel.lines,i„clud i nghumanembryo„icRidney(HEK-293)andCOSce„s,aresui t ab I e 

- as well Cells stably expressing nGPCR-x ate selected by growth in the presence of lOOug/ml 
'- zeocin (Stratagene, Lalolla, CA). Optionally, nGPCR-x may be purified from the cells usmg 

: standard chromatographic techniques. To facilitate purification, antisera is ratsed agatnst one or 

1 more synthetic peptide sequences tha, correspond to portions of the „GPCR-x amino ac.d 
sequence, and the antisera ,s used to affinity purify nGPCR-x. The nGPCR-x also may be 

- expressedin- fa mewitha,a g sequence(, S .,polyh i s,ic 5 ne,he m ag,u.t 1 n 1 n,FLAG,.ofaci.i.a«e 

= punfication. Moreover, i, will be appreciated ma, many of the uses for „GPCR-x polypeptides. 

= such as assays described below, do no. require purification of nGPCR-x from the host cell. 

B Expression of nGPCR-x in HEK-293 cells 
,0002601 Forexpression of nGPCR-x in mammalian cells HEK293 (transformed human, primary 
embryomc kidney cells,, a p.asrmd beanng the relevant nGPCR-x coding sequence is prepared, 
using vector pSecTa g 2A (Inv.trogen). Vector P SecTag2A contains me murine IgK cham leader 
sequence for secretion, the c-myc epitope for detection of the recombinant protein wi,h me anti- 
myc antibody, a C-termina. polyhtstidine for purification with nickel chelate chromatography, 
and a Zeocin resistant gene for selection of stable transfectants. The forward pnmer for 
amplification of this GPCR cDNA is determined by routine procedures and preferably contams 
a 5' extension of nucleotides ,o introduce the HindlU cloning st.e and nucleotides matchmg me 
GPCR sequence. The reverse pnmer is also determined by routine procedures and preferably 
comains a 5' extension of nucleotides to introduce an Xkol restriction site for cloning and 
nucleotides corresponding to the reverse complement of the nGPCR-x sequence. The PCR 
conditions axe 55°C as me anneaiing temperature. The PCR product is ge, purified and cloned 
into the Hindlll-Xhol sites of the vector. 
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anti-GPCR peptide antibodies. 

C Expression of nGPCR-x in COS cells 

•..ofthenGPCR-xinCOSVcdKapolynucleoudemoleculehavrnga 
[0 00262] ForexpressionofthenGPCRx S EQIDNO:58 can be cloned 

sequence selected from the group coning of SEQ ID NO . 1 y 

, ri This vector is a P UC18-derived plasmid that contains the HCMV (huma 
into vector P 3-CI. This vector p 

mMhntrexane (MTX) for selection of stable transformants. 

^ «.wted from the group consisting of SEQ ll> inu. i iu o v 

. — ;r:™?--— — — — — 'it:'- 

y . , 71 . c The PCR product is gel purified and ligated.nto the Xbal 

followed by 5 minextenstont 72 C. ThcPCRp S ^o/i cells for amplification 

™dM;sitesofvectorp3-CI. This construct is transformed into E. col, 

. „ COS 7 ce.ls using Lipofectamine™ reagent fin. BRL, foUowing the 

* media to about 10 mg of protetn/mi, and punfying the protein by, for example, 

fitted with a YM-10 membrane and stored at -SOX. 
D. Expression of nGPCR-x in Insect Cells 
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™7Z s"— ~— r.-i— — - 

NO:58. The reverse pn ^ whjch correspond 

r nArHTI -A (Pharmingen, San Diego, f 

corresponding sites of vector pACHTL A (F Auro , mp ^ califomica nuclear 

! ==^^~£=. 

J [000*7, Tne - S-™ - — * of Methods ta Ba— Vecors an. mse* 
those described in Summers e( al. (A Manual i«sn987» 

[000269] ForexpresaonofanCPCRxpoIypP rt f SEO ID NO" 1 to SEQ ID NO:58 can be 

an.p. i f,e< i b y PCRns 1 n gteP n m e.an^e^escnb 
•n,. n r,PfR x cDNA is cloned into vector pAcHLl A irnam B 
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h <mbed above for expression m baculovirus). DNA is purified 

after further Ration and °P™«™ HiGS CC " S ' 

,, 8 9 M 24S,wh,ch i s i nco I pora,edhere i nbyreference m , t sent,ret y . A pro 

B are available from Clontech, Palo Alto, ^ <. nGPC R-x and the yeast 

t~ . ,.• fortnr GAL4 DNA-binding domain (.DIN a out «o 

- transcnption factor ^ w QimilarW a GAM active 

U. ^(A^on.orar^cons^ 

• . NY which is incorporated herein by reference in its entirety), 
galactosidase activity upon growth in Xgal (5 
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sW ellasothe r stra 1 nsconta 1 n 1 ngun re latedDNA-BDfus 1 onprote 1 nsto 

the original yeast strain as well as other ^ venfy ^ 

■r „rPfR x/hbrary protein interactions. Insert DNA is seq 

nGPCR-x-binding protein. 

EXAMPLE 9: MOBILITY SHIFT DNA-BINDING ASSAY USING GEL 
ELECTROPHORESIS protein-DNA 

J (in the range 22-37 C, for a, leas, 30 tn.nu.es .„ 10-15 

, mdW *(Wv,*c„o There^ ^ ^^^NAco^esoccur, 

ai 30-35 mA until good separation J ~" DNA and protein-DNA complexes are 

: The gel is then drted and bands corresponding to free DNA P 

detected by autoradiography. 

EXAMPLE 10= ANTIBODIES TO -GPCR-X ^ 

x polypeptides (or cells or cell men acid 
g e„eratethc antibod.es. 6 7 8 , 9 , 10, ... 12, 13, 

se,uencesco,respond,g,oan,n™^ 

,c ,a n 18 19 20 or more amino acids) are used as antigen. t> 

14. 15, 16, 17, 18 I9,20,or portl0 ns, are preferred. 

extracellular portions of nGPCR-x, especia y 
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T h ea„. E e„ m a yb e ml x e dwH h an a d JU »a„ l o rllnk ea,oa ha p t e„«o i ncreasea„ tl b„d y 

production. 

A PolYdonaLoiMojl^^ 

arabbi, for po.yclona. anUW.es). To,„ OT a S ean t , gen ic„y,pep 1 ,desa re co n)U ga t d t „ 

subcutaneous*. At.^softwotothreew^^^^ 
emu , sif ,edwichPreu»d-s income Adjuvant and ^jeaedsu— 

generation of monoclonal antibodies. mfrp ^ R PMI 
? 1640 and ^«^«^^^^ maA '.^ alt Z 

mice are v ic? m„ r l„„ e Laboratories, Inc., Logan, 

log phase in RPMI with 10% fe.al bovme serum (FBS) (Hyclone Laborato 

U.ah^forthreedayspriortoteion.arecen.rifugedandwashedaswell. 
1 N s-! considered, and.be supernal is aspired. The eel, pe U e, ,s dr^d ed by 

Jlbeim),^ into the p*,, foHowed by the addition of serum-freeRPML Thereat 
Lel.sarecentrifuged, upended te BPM.^.»^«»^ 
hypoxanthine, 0.4 u.M aminopterin, 16 uM thymidine (HAT) (Gibco), 25 umts/ml ^ 

96-well tissue culture plates (Coming, Coming New York). 

fusion piates and rep.aced with fresh medium. On day 8, the fustons are screened y BUK 

Ig for the presence of mouse IgO that binds to „GPCR-, Seiected f us.on weUs are u rt her 
:iIIb y d, 1 uonu„,,,mon K ,ona,c U ,turesp^c,n g an,,-nC P C R - X ant,bod,esareob,a I „ed. 
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B Humamza^^ 

[000279] The express.cn pattern of nGPCR-x as reported herein and the proven track record of 

GPCRs as targets for therapeutic intervention suggest therapeutic indications for nGPCR-x 
inhibitors (antagonists). nGPCR-x-neutraliz,ng antibodies comprise one class of therapeutics 
useful as nGPCR-x antagonists. Following are protocols to improve the utility of anti-nGPCR-x 
monoclonal antibod.es as therapeutics in humans by "humanizing" the monoclonal antibodies to 
imp rove their serum half-life and render them less immunogenic in human hosts (i.e, to prevent 
human antibody response to non-human anti-nGPCR-x antibodies). 
t 000280] The principles of humanization have been described in the literature and are facilitated 

by the modular arrangement of antibody proteins. To minimize the possibility of binding 
complement, a humanized antibody of the IgG4 .sotype is preferred. 
[000281] For example, a level of humanization is achieved by generating chimeric antibodies 

comprising the variable domains of non-human antibody proteins of interest with the constant 
I domains of human antibody molecules. (See, Morrison et al. Adv. Immunol., 44:65-92 

f (1989)) The vanable domains of nGPCR-x-neutxalizmg anti-nGPCR-x antibodies are cloned 

i fromthegenomicDNAofaB-eellhybridomaorfromcDNAgeneratedfrommRNAisolated 

I from the hybndoma of interest. The V region gene fragments are linked to exons encoding 

I human antibody constant domains, and the resultant construct is expressed in suitable 

1 mammalian host cells {e.g. , myeloma or CHO cells). 

1000282] To achieve an even greater level of humanization, only those portions of the vanable 

i region gene fragments that encode antigen-binding complementarity determining regions 

("CDR") of the non-human monoclonal antibody genes are cloned into human antibody 
sequences. (See, e.g., Jones et al. Nature 321:522-525 (1986); Riechmann et al. Nature 
332-3^3-327 (1988); Verhoeyen et al. Science 239:1534-36 (1988); andTempest et al. 
Biotechnology 9: 266-71 (1991)). If necessary, the P -sheet framework of the human antibody 
surrounding the CDR3 regions also is modified to more closely mirror the three dimensional 
structure of the antigen-binding domain of the original monoclonal antibody. (See 
Kettleborough et al. Protein Engm., 4:773-783 (1991); and Foote et al, J. Mol. BioL, 
224:487-499 (1992)). 

[000283] In an alternative approach, the surface of a non-human monoclonal antibody of interest 

is humanized by altering selected surface residues of the non-human antibody, e.g, by 
site-directed mutagenesis, while retaining all of the interior and contacting residues of the 
non-human antibody. See Padlan, Molecular Immunol., 28(4/5):489-98 (1991). 

[000284] The foregoing approaches are employed using nGPCR-x-neutralizing anU-nGPCR-x 

monoclonal antibodies and thehybndomas that produce them to generate humanized nGPCR- 
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,„e Utra l,,,n Ba n 1 , b o dl es US efu, aSlh erapeu t ,cs l o lreat crpa,,, at eco n d, li o„ S whe re in„GPCR-, 
expression or l.gand-med.a.ed nGPCR-x signaling is <ie.nmer.tal. 
c HumajuvGPSk^^ 
,000285, Human nGPCR-x-neurrahang anybodies are general by phage display .echntuues 

1 L-^^^^-«™^«* i5W 77- , , 503 508 

H«, g e„boo m ,TIBTECH 1 5:62-70 ( 1997);a„dRader^.,Curr.Op 1 „.B,o t ech„o l . 8.503-508 
(199V> a,, of »h,ch are incorporated by reference. For example, an,body vanable reg,o„s ,n 

such co„ Sl ruc, SiS ex preS sed m bac,e„a,a„d m e 1 ibrar 7 .s S cree n cdfornOPCR.x.spec lfl e 
phage-an.ibod,es using labeled or immobilized nGPCR-x as anugen-probe. 

f descnbed in Bruggemann « Immunol. ™ay n( 8 ) : 39t-97 «« - « 

S Curr Opin B,o.ech„ol. 8:455-58 (1997). Transgenic m,ce carrying human V-gen= segments ,„ 

' germlineconngurat.cnandthatexpressthesetransgenesinthe.rlymphoidt.ssueare.mmun.ed 

= LthanOPCR-xcompositionusmgconventiona.immunizationprotoco.s.Hybridomasare 

i Lufyh y b nd omas S ecreunga„u.nOPCR-xhu m a„a„«bodies( e . 8 ..asdesc„bedabove). 

EXAMPLEU:ASSAVSTOID E NT.FVMODUI.ATORSOFnGPCR.XACnVITY 

Se,forthbelo.aresevera,„o n „ ml .inga S says f oriden,i f y,ngmodu,a,ors(a 8 on,s. S ,nd 
' antagonist nGPCR-xactivity. Among rhe moduia.ors rhar can be idenff.ed by r es= assays 

a.ibod.esorfroinanb^ 

bv high-throughpu. screeningof libranes; andtheMe. All mc^ators that bmdnGPCR-x « 

purposes, and me li k e>. Agonist and antagonist modulators are usefu! for up-regula ngand 
down-regmat.ngnGPCR-xacdvity.respeC.ve.y.to treat disease su.es charactered by 
abnorma, ,eve,s of „GPCR-x ac.ivi.y. The assays may be performed using single puUttve 
modulators, and,or may be performed u S ,ng a *nown a g o„,s. in —on w,th Candida, 
antagonists (or visa versa). 



A ^ PATENT 

DOCKET NO.: (X^pBl 

A. cAMPAssajs „„k„.„hate (cAMP) are measured in 

f ..... levels of cyclic adenosine monophosphale <cai 
10002881 In one type of assay, levels o compo unds. 

^PCR-.-transfeccedcelMha.havebeenexpoed.cnd.e ^ 

Circulation 37: 279 (1968); Frandsen ef a/.. Life e " ^ (2) 735-41 (1997); and George et 

^^^^^^^^ 

an assay, using an Adenylyl Cyclase n 

Products, is set forth below. ^ genomic DNA) JS 

[000289] Bnefly, the nGPCR-x coding seo,ue„ « ^ 

e ™s fc ctio„pro t oco,prov ' d d ^ ~ ^ seeded , nt0 96 .„ e l, nucropiates fron, *e 
0 transfection reagent. Transfected CHO cells are ndsera l0 c AMP has 

r a standard curve. modu lators) are added to the cells in each 

O well, with water and/or compound .,. ., s for eMcUy 1 5 minutes at room 

- temperature. ^^"^^^^J^^^ 

cAMP, and the plate is counted using a Packard Topcoun amounts of [ 125 I]- 

cAMP compete for antibody bound to the plate. A s ^ ^ rf 

va ,„es,or,heun to ow„sareob,ainedby W 

Agonists of receptors which couple to the ^£^ tacAMptewli(lf3 o.lOO%. 
stiro „,a,edcAMPproduc«,on,leadm g ,oameasurah ,,,,, « 
Modulatorsthatacasinverseagonistswdlreversetheseeffeetsat 



constitutive!, active or activated by known agontsts. 
g. Ae^uonnAssays 



ooAjs 



W PATENT 

DOCKET NO.: 00WUS1 

< e 2 CHO cells) are transiently co-transfected with both a 

proportion, tothe anroun, of tntraceiiniar (cytopiastntc) free ca,c, <See 
, „ ..^uorin n— ents of cytoptasr* free caicum/' Mc— ,.G. ad <**. 

LJ, FuGENE 6 (Boehnnger-Mannnein,) and tne transfection protocol provrded 

product insert. (Gibco /BRL, Gaithersburg, MD) 

The instrument is programmed to dispense duu ^ 

Da taareana,, Z edwKhSHdeWn t ,us,n gte e q uationforao„e- S1 ,el 1 Band,andEC s .va 1 uesare 

known agonists. 

C LuciferajcRejJO^^ 

nbrtK J , ~ orp „ ; n n7e oSV2) and a reporter construct 

both a nGPCR-x expression construct (e.g., nGPCR-x in pzeobV ) 
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f th, lu C1 ferase prote.n downstream from a transcnption factor binding 
whlchl nclu d esa g enefo r thelucif r ase B> Agonist bl ndin g to 

receptors coupled to the G s subtype op ( 
to CRE transcription factor and resu.nng ,n expressto of the 1 ^ ^ ^ 

e • ?«V 235 240 (1997); and Stratowa at, Current Opimon in Biotechnology 

i -sssssss. — 

□ pre-warmed to 37 C berum Thereafter, 

cem— edonce^ice-co.dPBS^ 

^ . „ vpr , m the absence of a candidate modulator 

[ofJOOT ^erencesrn—ence ^^Iltll^can^^^ 

reverse this effect. 

D . imra^ejlular^d^^ 
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■ t cellularcaloumlevelsareanothcrrccogn.zedmd.atorofGprote.n- 
[000298] Changes in intracellular calcium ^ of nGpcR 

coupled receptor activ.ty, and such assays can MVecloraie 
u rilO cells stably transfected with a nGPCR-x expressi 

fe.gned to dtscnmnate fluorescence stgn H ^.nWs PBS (D-PBS) containing 

Gieen ~48 8 BAPT^lAM),eacha,aconc e n mn onof4uM.Pla.e S ar 

D-PBS v,,thou. 1% feml bovine serum is performed tmmedtately p 
a - lc ' um reSp0nSC ' . . Wated by ^ addition of one or more candidate receptor agonist 

i — -r :r:r— :rrZ-.*-.« - 

i 

» everyW oseco„ds. Calcium ionophore A23187 and ATP approximately 
ahovebaseunelevels. I. genera,. activated OPCRs tncrease the ealcum g 
10-15% above baseline signal. 

E . ^^^^atorstoinduceortnHtottnOPCR- 
[0003001 Inamttogenestsassay.theabttt uiiness£ , a( .,,oumalofPharmacologyand 

^ • • «o„loffreshMEM,orMEMcontainingaknown 
™ fr«- 1VTFM After nnsmg, 80ul ol rresn ivm , 
with serum-tree Mtm. ^ ^^trations of one or more 

on each plate receive serum-free medium alone, and some recerve med 
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CO " tr0lS ' . , r in ft 3 Hl-thvmid 1 nc(2Ci/mraol)isadaecitothewells 

[mm] Aft e,cu ta refor,6-, 8 hours,luCo f[r 0 ^ , ^ lrypsinlzed an d co.lected 

mr,tema,s ;::;;;i^i r^L--.^— 

s^esfiteauauon^BxlC/ < tocoKe ^ rf d««-^-«« 

G is the maximal effect. Parameter B, C and G ar lncorpora „on 

,„,„ cells, showing up to 80% of the response ,„ serum. Antagon 
S w,.linr,ib.,the stimulation seen with a known agonist by up to 100*. 

I modulators provides another assay for modulator actmty. (See, e.g., 

£ Neuropharmacology 37:179-187 (1998).) nGPC R-x expression vector are 

h grown in 10 cm tissue culture dishes to subconfluence, nnse* 

dieted hycen ri f Ug a«io„( 5 00x ? , 5 m,nu,es ) ,res»spended m m £ 

V \jt pnTA 5 mM EOT A), and frozen in liquid mtrogen. After thawing, 
5mMEDTA,5mMtGiA,, ,„„ ml TEE per plate of cells), and centnfuged at 

homogenized usingaDou„cehomogenizer(one ml TEE perpl 

[C ,0O3O 51 

b,ndingbuffer(20mMHEPES, P H7.5, 150mM 

.^membranescanbefrozentnliqutdnitrogenandstoredat^O C n 

homogenized, and diluted into buffer containing 20 mM ^^^f ' 0 f 10-50 ug/ml. In a final 
vo ,nmeof90ul.homo g ena te sareincuba,edw,,hvary 1 ngconcen,ra„o„sof 
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ds or 100 uM OTP for 30 minutes at 30°C and then placed on ice. To each sample, 10 
compounds or 100 H-MUir ior 

ul guanosinc ,0,;^*,, tnphosphate (NEN, 1200 [ S,-GT M, 

„„ra,ion „nO0-2«>pM.Samp,csarc — «*«*-^*" 
lm ,„n0 m MHEPES,pH7.4. 1 0 m MMsa ! ,,4-c;s^a„ dte re a c U c„ 1SSt oppea by 

^^^/^HBPES.pHXOO^MsC.HUe^e — ^ 

1 sui ted from the total. Compounds are se.ected that moduiate .he amount of I S - 
^ s ,ve S u pto af,ve- f o Min c re a S e i nfs,CTP r S«,,T M s KS po.e, sbl oc Mby 

antagonists. 

G MAP-KinaseActivitxA^ 

JJ00308] Evalua ^ ^ ^ rf pharmacology and 

nl identify modulators of GPCR activity, ^ee, ^-663-675 
m ^ o*7nY1573-1581 (1993) and Boulton etal, Cell 65.663-0/3 

g Experimental Therapeutics 267(3).1573 nsi ; 

= h rfment CHO cells stably transfected with nGPCR-x are seeded into 6-well 

i Ir:Lec ult LaO7X,„MEM mC , Um s» P p«ea», t h 1 0* f e,^ov 1 „ese^ 

^ 1-2 hours prior to the addition of stimulants. 

cand.date agonist or 200 nM Phorbol ester- mynstoyl acetate (,.,. PMA, P os 

Teens J,„c*a,eda,37Xforva ry ,n g « m es.Tos.op« h ereae.io„, h ep 1 a,es are p,ace on 

EDTA Thereafter 200,1 of cel. lysis buffer (12.5 mM MOPS, pH 7.3, 12.5 mM 

EDTA. Thereafter » n 5mM EGTA, 0.5 mM sodium vanadate, lmM benzamidme, 

glycerophosphate, 7.5mMMgCl 2 ,0.5mMtur a, „„,,,, lM 

oka da,c acid),sadded to the cells. The cells are scraped from the plates and homogenrzed V 10 

20 000 x ? for 15 minutes. ... UDIf 
,00031^ aU< 5 -10,— g.-5^^^ 

[000311] , APBTP nr,RR(SEOIDNO : in),UpstateBiotech n ology,Inc.,N.Y.)and 
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stopP e d Wspo ning2 0, 1 o n2 c^s V a r e S c f W h a tm a„P8 1 p h o S p h ocen U ,osepape,T h e fflW 
squares arc washed in 4 changes of 1% H,PO„ and the squares are peered to l.amd 

Laboratories, 

increase in MAPK enzyme activity. This increase ,s b.ocked by antagomsts. 

H r 3 TT| Arachido " if* Acid Release 
„ Theaciiva.ionofGPCRsaisohas^nobserved.opo.enr.arearach.don.cacidreieasern 

.eUs.prov.dingyeianoiberuscfu.assay.rrn^a.orsofGPCRacUvrr,^ 
KanreonaneMLMolecdarPharnracoiogy 39:364-369 (i99I).) For exa mpl e,CHO cells tha, 

S ^^^^^^^^^^"^ 

5 :; i5 ooLe,WwenandgrowninMEMr„ediur„supp,rne„ t edwi t hlO%feta,bov 1 nes= ro r„.2 

I Cclls 0 f each we!l are ,abe,edb y incubation with f H]-arachido„,c acid (Amersham Co, 2,0 

U/mmoi) ,„,.,,,„„« at 37°C The cells are rhen washed twrce with 

J fatty-acid-free bovine serum albumin for 2 hours at 37 L. 

: 5 i m i 0 f the same buffer. 

^ withlOuMATFandthe cells are incubated a, 37°C for 30 minutes. Buffer a>one and me* 
transfectedceUs are used as con,ro,s. Samples (0.5 ml) from each wel. are counted yl,ou> 

scir ,t,„a,,ons,™p, Agonists which acttvate the receptor = 
^.s^u.atedreleaseof^-arachtdonicacid. This potentiation ,s blocked by antagomsts. 

I TMrirrllnlFir Acidification Rate 



[000314] 



I TMnrrllnlFir Arirtiticanon r^lc 
, myetanotherassay.theeffcctsofcandida.emodu.atorsofnGPCR-xacttvityare 

Du „,op - a,, Journa, of Pharmacological and Topological Methods 40(l)-.47-55 ,**» n 
„„eembodimen,,CHO cells transfected wtth a nGPCR-, e.presston vector « «"'-^ 
mm capsule cups (Molecular Devices Corp.) at 4 x 10 s cells/cup in MEM supplemented with 
7* L bovine serum.amML-glutarnine.iOU/mlpeniclUn.andiO^lsneptomycin. 
Th eeellsareincuba,edin.hi S med,uma,3rCin5%CO ; for24hour, 
„ Extra.e.ularacid.fieadonratesa.measuredusingaCytosensornncrophysiometer 

C (MolecularDevicesCorpO-Thecapsulccupsareloadedintothe sensor chambers of the 
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• the chambe rs are perfused with running buffer (bicarbonate-free MEM 
— h t«-ne, Ou nltS / ml pen,c, llm ,,0^.— y ci„,26 m M 

l!LataO seconds to start the next cycle. Tberate of acrdiftcauonoftnerunnmg uffer 

11::— fi-ofa— *^r ta r- 

61m V/pH un„. Modulators that ac. as agonrsts of the receptor result » an increase 
S Mocked by modulators which act as antagonists of the receptor. 

Example 12 - Using nGPCR-x proteins to iso.ate neurotransmitters 

, „ f .prR XB roteinsofthepresentinventioneanbensedtoisolatenovelor 
(600316] Isolated nGPCR-x proteins ot The cDNAs that encode the 

? known neurotransmitter, (Saito et al. Nature 400. 265-269. 1999). in 
O ^dnOPCR-.canbeclonedin.omantmaliane^sionvectorsandusedostalyor 

□ expression c<m u mt , ,, nN M Brain regions shown by 

• , • *a tnTJNA band (predicted size from the cDMAj. maim & 
" — Zed " h t2nOPC R - X pro K inscouidbeprocessedforp=p..de 
mRNA analysis to express each of the nOPt-K X p 

, rvu 09- 573-585 1998; Hinuma, S., et al, Nature 393. 272-2 lb, iwo J. 
Sakurai T., ai-, Cell 92, J'^ - l0J ' . v 
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[m}V] Theneurotran ^^^^^^J^^^^ 

of neurotransrmtter activity. neDllderglC Neurotransmitters isolated in this 

♦ ^trv and Edman degradation if peptidergic, ncu 

system and will produce behavioral and biochemical changes. 

Example 13 - Using nGPCR-x proteins to isolate and purify G proteins 

™tnne taeeed at the amino terminuus end of 

rr\ Additionally, these sequences are taggeu 
terminus with DNA encoding »i p rn tem-Coupled Receptor, 

; B.K. Kobilka , An*,-, Biocton,^, Vol- 231, No. 1, 

^ baculovirus expression vecto. are used to infec SM»« « ^ 
- Kobilka T S and Kobilka, B. K. (1992) /. B.ol CHem. 267, 21995 219. 
r KOb ' 11:a ' T ' S " . 1000 ml culwrcs in SF90O II medium (Life Technology Inc.) 
" cells could be grown ,n 1000-ml 

1 Technolo^s,lnc.)for48hou re atw h ,ch,,me*ece,ls uldbeh^ 

purification is earned out as descnoeu y m , mbran es in 0 8-1.0 * n- 

. «, n V 269 271 1995) including solubilization of the membranes 
Biochem., 231(1). 269 271,1 CA) in buffer containing protease inhibitors 

dodecyl -D-maltoside (DM) (CalB.ochem, U Jo la C .) * - 
MloWbyNi-columnchromatographyusingchelatingS Pharose ( 

the nGPCR-x proteins in the absence of an activating hgand. 
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and include, but are not limited to, the follow g embodim£ nts of 



reference. 



[0003211 The entire disclosure of each publication 
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